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WIDE RANGE-~ 
WIDE EX PERIENCE 


Making motors to suit the drive and the 
conditions of service is something L.S.E. 
have been doing rather well for more than 
seventy years. As a result, quite complex 
requirements are often satisfied exactly by 
the right combination of standard L.S.E. 
motor and L.S.E. control gear, without the 
need for costly new development. 


PE MOTO! 
OATING T 

LSE Fu TABLE DRIVES 


FoR ROLLE! 


L.S.E. range covers a.c. and d.c. machines, 
stant and variable speed, up te about 5,000 h.p. 


“SCOTT & ELECTROMOTORS LTD 
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The Painter’s View 


New Way over Norway 


Stretching through Norway’s mountain 
valleys a line of steel towers carries 


comfort and power to the farms and 
fjords—electricity to the roof of the 
world. Throughout the world engineers 
know that they can rely on towers 
made by Painter Brothers, for 30 
years of specialised experience in the 
fabrication and hot-dip galvanising of 
mass produced structures, coupled 
with the knowledge gained from 
the operation of their tower 
testing plant, go behind every 

ton produced—that is why 
Painter Brothers’ towers are 
Towers of Strength. 


Painter Bros. 


LIMITED 
HEREFORD 
RADIO MASTS, CALLENDER-HAMILTON BRIDGES, ELECTRICAL TRANSMISSION TOWERS AND POLES 
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POLES 


LIDO 


Embodying all the features found desirable in many years 


of experience. 


%& Strong pressure tested 
cylindrical tinned copper 
water chamber. 

% Zinc coated steel outer 
casing, flat back, ‘D’ 
shaped (as originated by 
Heatrae) to fit snugly on 
wall with rubber seal. 
Beautifully finished in a 
range of colours. 

% Narrow space-saving 
width, the same in all 
three sizes; extra 
capacity being given by 
increased height. 


HEATRAE LIMITED 


te The supporting bracket 
serves as a fixing jig. 

*% A useful range of 
loadings up to 2,000 
watts to give quick 
recovery. 

% High speed Rod Type 
Element. 

%& Full approval of Area 
Boards and British 
Waterworks 
Association. 

%& Built to British Standard 
Specification 843 — the 
Hall Mark of quality. 


NORWICH @ Established in 1920 @ Pioneers in All-British Electric Water Heaters 


THE PERFECT ELECTRIC WATER HEATER 
FOR SINK AND WASH BASIN 


* 


%& Full details and prices are given in Leaflet No. 85 which will be 
sent on request. 


Manufacturers of : Electric Water Heaters, Immersion Heaters, Oil 
Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Flameproof 
Herning Apparatus, Electric Fires, Food Trolleys, Warming Plates, 
Air ‘eaters. 
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“BUT FOR 
WONDERFUL 
CASTINGS YOU 
SHOULD GO TO 


SALTER 


No need to look further than West 
Bromwich if you want castings. 
SALTER have capacity for close- 
grained grey iron castings 
(B.S.1452: 1948. Grade 10/12) in any 
weight up to 5 cwt. These castings 
are designed to allow high-speed 
machining, and have a first-class 
surface finish. 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 
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“ROYAL” SWITCHES ann SWITCHFUSES 


@-1I5 TO 100 AMPERES —- 500 VOLT - DOUBLE POLE, TRIPLE 
POLE, TRIPLE POLE & NEUTRAL. 


@-H.R.C. OR REWIRABLE FUSES — FULLY INTERCHANGEABLE. 

@ — SUITABLE FOR HEAVY DUTY ON POWER, HEATING & LIGHTING CIRCUITS. 
@-— GENEROUS WIRING FACILITIES. 

@-— MODERN APPEARANCE — SOUND DESIGN. 

IMMEDIATE DELIVERY. 


WRITE NOW FOR FULLY DESCRIPTIVE LEAFLET 


BILL SWITCHGEAR LTD 
ASTON LANE - PERRY BARR: 


LONDON. MIDLANDS. NORTW MIDLANDS. CHELTENHAM MANCHESTER3.  BRISTOL.3. LEEDS.7. GATESHEAD. 8. GLASGOW. BELFAST 
AWZELLEY. G.H.GARBETT. C.G BACHELOR.  C.GEARING. HW.H.POLLARD. W.L.WHITE. N.SHARPLES. 5.J.DAVIS. J.D.HARRIS. J. BALLENTINE 
HEAD OFFICE. HIGH ST. WOOD STREET. CHURCHLANE. ,LOVELL RD.  PRINCECONSORTRO. SAUCHIEHALLST. BEDFORD ST. 
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tailors in sheet metal 


For centuries Midland craftsmen have 


led the world in the art of tailoring sheet metal. 


Today, combining new metals with 
long acquired skill and experience, we 
are making the products demanded by this 
atomic age and offer a specialized 
service to the electrical and 


electronic industries. 


Illustrated here is a switch-gear housing, an 
example of one of our many fabrications in sheet steel. 
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 §.Taylor & Co.Ltd 
John Grove & Son (Bhan Ltd 


145 LIONEL STREET, BIRMINGHAM 3. Telephone: Central 7781 
Brookvale Road, Witton, Birmingham 6. Telephone: Birchfields 5051 


Members of the Warne-Wright Group 


—who are large scale manufacturers of Nuts and Bolts, Repetition 
Parts, Stampings and Pressings and Drop Forgings 


for all Industries 
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WHEN THE DRIVING POWER IS FRACTIONAL... 


What we mean 


by a dependable drive 


You can fit a BTH fractional horse-power 
motor, confident that it will last as long as the 
machine that it drives. This is the kind of 
dependability that is achieved only when excel- 
lent design is combined with exceptional 
mechanical and electrical characteristics. 


With BTH, a tradition of dependability is a 
natural outcome of their ‘ big motor’ experi- 
ence, such as 14,000 s.h.p. motors for marine 
propulsion, 2,500 h.p. colliery winders, 1,000 
h.p. railway locomotives, 10,000 h.p. motors for 
driving steel mills. 


In applications like these, where failure would 
mean dislocation of public services, loss of pro- 
duction or questions of life and death, BTH 
machines have been chosen for dependability 
all over the world. BTH ‘Fractionals’ are based 
on the same principles and built to the same 
exacting standards as these large machines. 


Some notable features of building BTH ‘ Fractionals’ 


e Core, commutator and fan are integral with 
shaft—and virtually indestructible in service. 

e Accurately-ground shaft made of specially select- 
ed steel to resist fatigue and wear. 

e Core insulation and generous use of inter-coil 
insulation is such that high mechanical and electrical 
strength is obtained. Conductor insulation specially 
treated before and after winding. 

e Rigidly controlled impregnation with varnish; 
windings bonded so tenaciously that they are prac- 
tically indestructible in service, and impervious to 
atmospheric moisture. 

e@ Fan is designed to produce maximum cooling 
without noise, and brushes for DC machines are 
specially selected for long life and quiet operation. 


Here’s dependability ! During nearly thirty years daily 
use, the BTH motor in this oscillating massage machine 


has been giving trouble-free service. 


A ‘Fractionals’ advisory service for designers 
BTH engineers are always ready to advise on 
the choice of a fractional. It pays to call them 
in at the design stage and get the right motor 
for the job. 


Member of the AE! group of companies 


Engineering, Marine, Welding and Nuclear Energy Exhibition 
VISIT OUR STAND No. 6. Row N. National Hall 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO. LTD., NEWCASTLE (STAFFS). ENGLAND 
AS5087 
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New & Secondhand 
PLANT 
& MACHINERY 
for prompt delivery 


from the 
LARGEST STOCKS 


in the country 


ECONOMIC BOILERS 


Boiler by Stockton Chemical Engineers & Riley Boilers, 15 ft. over 
tubeplates x 6 ft. int. dia. Evap. 4,000 lb. hr. at 212° F. W.P. 
225 lb.sq.in. 

Self contained Double Pass Boiler by Rankin & Blackmore, 14 ft. 6 in. 
overall x 12 ft. over tubeplates x 7 ft. 3 in. dia. Evap. 4,000 lb. hr. 
F. & A. 212° F. Pressure 250 lb.sq.in. Single flue fitted Hodgkinson 
Low Ram Stoker. Steel Chimney 27 in. dia. 


Two Super Economic Boilers by John Thompson, treble pass type, 
14 ft. over tubes x 9 ft. 6 in. diam. x 19 ft. overall. Evap. 9,500 Ib. hr. 
at 212° F., when stoker fired, 9,900 Ib. when oil fired. W.P. 120 lb.sq.in. 
Fitted Superheater to give final temp. 445° F. 


Self contained Economic Boiler by Edwin Danks, 13 ft. 6 in. overall 
x 10 ft. 6 in. over tubeplates x 5 ft. 6 in. diam. Evap. 2,000 lb. 
W.P. 60 lb.sq.in. With Worthington Simpson Boiler Feed Pump. 


Single pass Economic Boiler by Foster, Yates & Thom, 22 ft. 9 in. 
overall x 16 ft. over tubeplates x 10 ft.6in. diam. Evap. 12,500 lb. hr. 
at 212° F. W.P. 150 lb.sq.in. Fitted Superheater giving final temp. 
445° F. and John Thompson Triumph Shovel Stoker. 

Three Treble Pass Economic Boilers by Edwin Danks, 10 ft. 6 in. diam. 
x 11 ft. 6 in. over tubes x 11 ft. 6 in. overall. Evap. 11,620 Ib. hr. 
at 212° F. fired with good coal or 12,200 lb. hr. at 212° F. when oil 
fired. Steam drum 5 ft. x 42 in. diam. 

Six self contained Treble Pass Boilers by Marshall, 9 ft. 6 in. over 
tubeplates x 12 ft. overall x 8 ft. diam. Evap. 4,250/5,200 lb. 
W.P. 100 lb.sq.in. 

Self contained Boiler by Danks, 11 ft. over tubeplates x 6 ft. dia. 
Evap. 2,500 lb. hr. W.P. 150 Ib.sq.in. Fitted ‘ Rotamiser’ Oil 
Burning equipment by Combustions, Ltd., Mowbrey controls, Weir 
Feed Pump 600 g.p.hr. and Steel Chimney 2 ft. dia. x 55 ft. with guys. 
New Size No. 6 ‘ Farratube’ Economic Boiler, 13 ft. 9 in. over 
combustion chamber x 10 ft. 6 in. over tubeplates x 6 ft. diam. 
Evap. 2,800 lb. at 212° F., or 2,340 Ib. at 60° F.  W.P. 100 lb.sq.in. 


MULTITUBULAR BOILERS 


Size 22 Cochran Vert. Boiler, 18 ft. plus 4 ft. skirt x 8 ft. 6 in. diam. 
Evap. 4,960/6,600 lb. hr. easy/heavy steaming with feed at 50° F. 
W.P. 105 Ib.sq.in. Hand coal fired. Can be converted to Oil burning. 


Size 21 Cochran Boiler, 16 ft. 6 in. x 8 ft. diam. Evap. 4,320/5,700 lb. 
with feed at 50° F. W.P. 105 lb.sq.in. 


Size 14 Cochran Boiler, 15 ft.6 in. x 6 ft. diam. Evap. 2,000/2,600 lb. 
W.P. 100 lb.sq.in. Fitted extension skirt for Oil Firing equipment. 
Including Motorized Feed Pump, two Mowbrey Control Switches and 
45 ft. x 21 in. diam. Chimney. 


Size No. 19 Cochran Boiler, 15 ft. x 7 ft. diam. Evap. 3,020/4,000 
Ib.sq.in. W.P. 100 lb.sq.in. Heating surface 600 sq. ft. Hand fired. 


Size No. 45 Ruston Thermax Boiler, 15 ft. x 6 ft. 6 in. diam. Evap. 
3,400/4,500 lb. hr. at 60° F., or 4,080/5,400 Ib. hr. at 212° F. WE. 
120 lb.sq.in. Hand coal firing. 


Size 35 Ruston Thermax Boiler, 15 ft. x 6 ft. diam. Evap. 2,550/ 
3,380 Ib. at 60° F., or 3,060/4,050 Ib. at 212° F. W.P. 120 lb.sq.in. 


Clarkson Vert. Thimbletube Boiler, size BATOO/320, 14 ft. 6 in. 
(incl. 2 ft. skirt) x 5 ft.6in. diam. W.P. 120 lb.sq.in. Evap. 2,300 lb. 
at 60° F., 2,800 lb. at 212° F. With Feed Pump and 50 ft. steel chimney. 


Size No. 16 Cochran, 14 ft. x 6 ft. 6 in. dia. Evap. 2,360/3,100 Ib. hr. 


W.P. 100 Ib.sq.in. 


AND COMPANY 
And at KINGSBURY (Nr TAMWORTH) .- 
NEWCASTLE-ON-TYNE BELFAST 


Limtitesb 


MANCHESTER - 
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Size No. 16 Cochran, 14 ft. plus 2 ft. 6 in. extended skirt x 6 ft. 6 in. 
dia. Evap. 2,360/3,100 lb. W.P. 150 lb.sq.in. 


Cochran No. 14 Vert. Boiler, 14 ft. x 6 ft. diam. Evap. 2,000/2,600 lb. 
W.P. 105 lb.sq.in. Hand coal fired. 

Size 30 Ruston Thermax Boiler, 14 ft. x § ft. 7 in. diam. Evap. 
2,110/2,820 lb. at 60° F. or 2,530/3,380 lb. at 212° F. W.P. 120 lb.sq.in. 
Fitted Riley No. 10 Underfeed Stoker motorized 400/3/50 with Mowbrey 
auto. control. Worthington Simpson horiz. duplex. Feed Pump with 
Ronald Trist Thermofeed. 


Cochran No. 15 Vertical Boiler, 13 ft. 6 in. x 6 ft. 6 in. dia. W.P. 
155 lb.sq.in. Evap. 2,360/3,100 Ib. 
Cochran No. 12 Vertical Boiler, 12 ft. 6 in. x 6 ft. dia. W.P. 180 


Ib.sq.in. Evap. 1,880/2,500 lb. With Ronald Trist Thermo Feed. 
Size No. 12 Cochran Vert. Boiler, 12 ft. 6 in. x 6 ft. dia. W.P. 
160 lb.sq.in. Evap. 1,880/2,500 lb. With Riley No. 10 underfeed 
Stoker and Ronald Trist Thermo feed. 

Two No. 11 Cochran Hopwood Boilers, 11 ft. 6 in. x § ft. 3 in. diam. 
Evap. 2,000/2,700 lb. hr. at 60° F. W.P. 120 lb.sq.in. 

Size No. 16, Ruston Thermax Boiler Size 11 ft. 3 in. = 4 ft. 7 in. diam. 
Evap. 1,250/1,500 lb. at 60° F., or 1,650/1,980 lb. at 212° F. W.P. 
120 lb.sq.in. 

Size No. 16 Spencer Hopwood Vert. Boiler, 10 ft. 9 in. x 4 ft. 9 in. 
diam. Evap. 1,550/1,860 lb.hr. at 60° F., or 2,060/2,470 lb. hr. at 
212° F.. 

Size No. 14 Ruston Thermax Boiler, 10 ft. 6 in. x 4 ft. 4 in. diam. 
Evap. 1,000/1,340 at 50° F., and 1,200/1,610 at 212” F. W.P. 120 
Ib.sq.in. Accessories include Leo motorized Feed Pump with Mowbrey 
controller, and Unicalor underfeed Stoker. 

Size No. 10 Spencer Hopwood Boiler, 10 ft. 6 in. x 4 ft. diam. Evap. 
1,160/1,550 lb. at 60° F. W.P. 120 lb.sq.in. Arranged for Oil firing 
with semi automatic ‘ Nortex Cup’ atomiser by Urguhart. Accessories 
include Oil Heater, Fuel Tank, Boiler Feed Pump and Chinmey. 

No. 7 Cochran Boiler, 10 ft. 3 in. x 4 ft. 9 in. dia. Evap. 1,030/1,370 
at 50° F. W.P. 105 lb.sq.in. 

Size No. 14 Cochran Boiler, Size 14 ft. x 6 ft.diam. Evap. 2,400 Ib. hr. 
W.P. 105 lb.sq.in. Fitted single Clyde Oil Burner. 

Two size 7C Cochran Kirke patent ‘ Sinuflo ’ Gas fired Boilers, 7 ft. x 
3 ft. diam. Evap. 760 lb. hr. W.P. 125 lb.sq.in. Gas consumption 
each Boiler 10.25 therms hr. 


WATERTUBE BOILERS 


Size No. 8 Fraser & Fraser Watertube Boiler. LEvap. 2,500 Ib. hr. at 
120 lb.sq.in. W.P. With Oil burning equipment by Urguhart, Ltd., 
also Fuel storage Tank for 2,750 gal., Boiler Feed Pump and 60 ft. 
Chimney. 

Two Babcock & Wilcox Boilers, W.I.F. type, arranged as pair, heating 
surface 3,580 sq. ft. ea. Evap. 12,500 lb. ea. normal, up to 16,000 Ib. 
forced. W.P. 170 lb.sq.in. Superheater 396 sq. ft. heating surface 
each has two horiz. steam drums 24 ft. x 3 ft. 6 in. dia. With Babcock 
& Wilcox Chain Grate Stokers if required. 

Stirling type three drum Watertube Boiler, designed for evaporation 
40/45,000 Ib. hr. on good quality coal. W.P. 200/210 lb.sq.in. Two 
steam and water drums 20 ft. 6 in. x 4 ft. dia. Twin International 
Mechanical Stokers motorized 400/3/50, Superheater, Economisers, 
Soot Blowers, Boiler Feed Pumps, Feed Conveyor, Ash belt Conveyor 
hot well Tank and pipework. 

Two Algerine triple drum Watertube Boilers. W.P. 225 Ib.sq.in. 
Evap. each 15,000 Ib. hr. when oil fired with forced draught. Each 
Boiler tubed as follows: 1,068 tubes, 1 in. diam., 258 tubes 14 in. diam. 
128 tubes 1} in. diam. 


WOOD LANE, LONDON, W.12 
Telephone: Shepherds Bush 2070 
Telegrams: Omniplant, Telex, London 
STANNINGLEY, Near LEEDS 
Telephone: Pudsey 2241 

Telegrams: Coborn, Leeds 


GLASGOW .- 
SOUTHAMPTON 


SWANSEA 
BATH 
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500 Ib. 
Evap. 
).Sq.in. 
ywbrey 
p with 
We. 
P. 180 
ed. 
We. 
jerfeed 
. diam. 
. diam. 
W.P. 
t. 9 in 
hr. at 
; The S0.50 Street Lighting Lantern is made from opal and 
diam. clear ‘Perspex’ acrylic sheet, originally marketed by The 
‘P. 120 Metropolitan Vickers Electrical Co., Ltd. in 1949, the $0.50 
owbrey Street Lighting Lantern has been installed all over the world. 
Today, the S0.50 is supplied by the A.E.I. Lamp & Lighting 
_ Evap. Co., Ltd. with only minor modifications. 
il firing 
essories 
0/1370 
o Ib. hr. 
ft. x a 
“| © Per spex’ — the pr oved materia 
tt, Ltd., . 
d 60 ft. VERY LIGHTING ENGINEER installing stood the test of 10 years’ use both indoors 
4 equipment made from new materials and out. At home and abroad, on land, 
"surf: ‘ 
Babcock wonders how they will be affected by the sea and in the air, ‘Perspex’ has been 
poration passage of time. Will efficiency be main- _ proved in service. Free alike from dis- 
1. 2 we . . 
tained ? Will discoloration occur? Heneed coloration and mechanical degradation, 
onveyor 
_— have no fears with ‘Perspex’ acrylic sheet. ‘Perspex’ fittings are as good to-day as 
t. Each Still a “new” material to many, it has the day they were installed. 
in. diam. 
yndon 
today—for tomorrow 
‘Perspex’ is the registered trade mark for the acrylic sheet manufactured by LCL. : Tal 
NSEA iCl 
- 
IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON S.w.1 
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MINIATURE CIRCUIT 
BREAKERS 


Yes ! Electrical Contractors know just how successful the LOAD- 
MASTER Miniature Circuit Breaker system has proved for the control 
of lighting, heating and auxiliary circuits. These units establish a new 
efficiency in circuit protection coupled with low installation costs and 
minimum servicing expense. Here are just a few of the more recent 
installations . . . large departmental stores . . . pharmaceutical factory 
. .. secondary modern schools . . . airfield hangars and administrative 
blocks . . . Independent TV studios. 

LOADMASTER is now available in 5, 10, 15, 30 and 50 amp. ratings. 
Standard distribution board arrangements are up to 16 way for S.P. 
& N. and for domestic installations there is the new LOADMASTER 
consumer unit. 


¥LATEST DEVELOPMENTS... All LOADMASTER Miniature 
Circuit Breakers are now ambient compensated and two new ratings Sor fall: details 
are available—10 and 50 amps. More extensive tests have been carried Post coupon for full deta 

out with LOADMASTER than any other British miniature circuit —CUT HERE — 
breaker. Latest successful results from an A.S.T.A. approved testing . 
station at 440v. A.C. make it possible to offer a range of T. P. & N. 


SAFESET 
MINIATURE 
7 CIRCUIT BREAKERS 


j| Ratings from 2.5 to 50 amp. 
Instantaneous or time delay 
mechanisms. Single, double 
or triple pole. 

Standard distribution boards 
up to 12 way. 


To: Dorman & Smith Ltd., Ordsal Electrical Works, 


distribution boards. | Manchester 5 | 
LOADMASTER—Fit it and forget it! Please send full details of Loadmaster and Safeset 
Miniature Circuit Breakers. 
DORMAN & SMITH LTD = 
MANCHESTER Ordsal Electrical Works, Manchester 5 | | 
Tel : DEAnsgate 2761 | POSITION 
LONDON 125 High Holborn, London W.C.| 

= el: ncery FIRM 

BIRMINGHAM 2/3 Graham Street, Birmingham | ! 
Tei: CENcral 2009 
GLASGOW 249 St. Vincent Street, Glasgow C.2 | tos? 
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MYTEMIN 


the 
ABSOLUTELY 


SAFE 


ELECTRIC CHAIN 
PULLEY BLOCK 


$6 Automatic, self-adjusting, disc-type Load 
Brake for double safety and accurate 
hook positioning. 


3~ Cord or pendent push-button control. 


S~ High Carbon Steel Calibrated Load Chain 
for absolutely safe flexibility. It is proof 
tested to twice safe working load. 


Patent Automatic Load Chain Guardsand 
Limit Switches for complete protection 
against mishandling. 


S~ Reversing T.P. Controller operated by 
pendent control from hoist, or remote 
control. Designed for heavy duty. 


%¢ All gears and shafts splined for strength 
and heavy duty bearings throughout. 


5 MODELS — 


CAPACITIES 400 LBS. 
speed 374 ft. per min.) To vaso 
LBS. (lifting speed 8} ft. per 


S~ High torque motor totally enclosed. 


3% Precision ground alloy steel gears totally 
enclosed in oil bath gear box. 


B ndependent 
min.). Alternative steel hook or 


trolley suspension. and accurate positioning of wor 


S& Robust steel mainframe sustaining direct 
load. 


WRITE FOR BOOKLET P.B.7 
PRICES FROM £73 


ELECTRIC PULLEY BLOCKS 
CRANES - CONVEYORS 


OUR REPRESENTATIVE WILL CALL ON YOU 
y —ANYWHERE IN THE WORLD 


2 GEO. W. KING LTD., ARGYLE WORKS, STEVENAGE, HERTS. 
REGISTERED TRADE MARK TELEPHONE: STEVENAGE 440 
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whatever you are, whatever you do, 


your specification puts you apart, 


you musn’t be this, you’ve got to be that; 


to make you at all they can’t even start 
till problems are solved and properties used 


that Morganite Carbon alone can impart. 


’ For the design engineer Morganite Carbon is a material 
with a vast potentiality ; some of its properties are 
unique, many can be varied to obtain specific characteristics. 
A material which is strong as steel but light as aluminium, 
which is self lubricating, has some exceptional electrical properties 
yet is non-metallic, must have a multiplicity of applications. 
When you have read the other properties of Morganite Carbon, 
why not have a talk with our technical staff? They may be 
able to help with your problem. 


OTHER PROPERTIES INCLUDE : 
High resistance to wear. Wide range of resistance to chemical attack. 
Machinability. Good thermal conductivity. 
Not wetted by molten metal or slags. Non-seizing. Non-galling. 
me Good mechanical strength at high temperatures. Good 
: electrical conductivity. Available in impervious forms. 


Low thermal expansion. 
ORGANITE 


THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I1. Phone: BAT. 8822 
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Maximum Economy 
in Capital anc 
Operating Costs. 


HACKBRIDGE 


Rural Type, Pole Mounting 


TRANSFORMERS 


Capacities from 2.5 to 25 kVA. 


Available 24, 5, 10, 15 and 25 kVA, single phase, at two 

standard ratios of 11,000/250 and 6,600/250 volts. 

Standard low voltage tappings at plus and minus 5%. 

Hermetically sealed—completely weatherproof. Send 
for Publication D.B.30. 


HACKBRIDGE AND HEWITTIC. ELECTRIC CO. LTD. 


Walton-on-Thames, Surrey, England 
"Telephone: Walton-on-Thames 760 (8 lines) ond ‘below 


Telegrams & Cables: J 5k VA units. 


ies 


on, 


attack. 


EGY ?T : Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sahké-ja Koneliike O.Y. eyo Helsinki. GHANA, NIGERIA & SIER) 


OV"©RSEAS REPRESENTATIVES : GENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic + enearts Co. Ltd., 171 
Fitz-oy Street, St. Kilda, Victoria; N.S. aw Ceceneient West Australia: Elder, Smith & Co. Ltd.; ay Australia : Parsons & Robertson Ltd. ; : H. M. Bam- 
ford & Sons (Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG: M. Dorfman, 5 Avenue des Phalenes, Brussels. BRAZIL: Oscar G. Mors, Fie Paulo. BURMA: 


Neczlite Manufacturing & Trading Co. Ltd., Rangoon. CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal ; The Northern Electric Co. Ltd.. 
Mosreal, etc. CEYLON: Ree oe te, Colombo. CHILE: Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA: : Gerald Hoe (Lighting) Ltd. » Nairobi. 


NETHERLANDS: J. Kater EL "Ouderkerk a.d. Amstel, Amsteldijk Noord 103c. INDIA: am & Mining Equipment (India) Private Ltd., Calcutta; Easun Engineer- 


ing Co. Ltd., Madras 1. IRAQ: J. P. Bahoshy Bros., Baghdad. hE SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NEW 
CENTRAL AFRI 


ZEA:AND: Richardson, McCabe & Co. Ltd., Wellington, etc. SOUTH AFRICA: Arthur (Pty.) 


FEDSRATION: Arthur Trevor Williams (Pty.) Ltd., , Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok TOBAGO: Thomas Peake 
8822 & Co., Port of Spain. TURKEY: Dr. H. Salim "Oker, Ankara. URUGUAY: H. A. Roberts & Cia., S.A. U., Montevideo. U.S.A.: Hackbridge and Hewittic 


pot Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. 
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Just like the 47AB 
but with built-in Auto Timer 
Electric Clock and Ringing Timer 
(as fitted to the present 47-Plus) 


drawer and radiant plates extra 


hes YOU CAN’T BEATA 
2 Belling & Co. Ltd., Bridge Works, Enfield, Middx. HOWard 1212 
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INITIAL IDEA 
A COMPLETE* -_— 


SERVICE... 


for the supply of Insulating 
Components in PERMALI 
Densified Wood Laminates, 
PERMAGLASS glass 

fibre reinforced plastics, 
and DIALAM E.H.T. 
Bushings and S.R.BP. 


DRAWIN 


. . . is available from ER 
PERMALI LIMITED 


GLOUCESTER * ENGLAND  Tel.: 24941 Telegrams : ‘‘ Permali,”” Gloucester 


* From the initial 
idea, through design, 
drawing, machining and 
testing, to the supply of 
finished components 
ready for assembly, 
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Let’s get this name sorted out first. POLYSLIP is the registered name 
of an entirely new form of Bound Brook self-lubricating bearing—entirely 
new in that it incorporates Polytetrafluoroethylene or P.T.F.E. as a dry 
lubricant instead of oil or fluid. Polyslip bearings can be made in shapes 
and sizes similar to our Compo oil-retaining bearings, but are intended for 
those applications where petroleum lubricants are undesirable or 
unsuitable. P.T.F.E. introduces a mechanism 
of lubrication, entirely different from that 
employed with conventional dry lubricants and 
in Polyslip you have the complete, accurately 
sized bearing, ready to fit without machining 
or modification. Our Technical Department 


will be pleased to discuss the application of 


Polyslip to your own bearing problems and to 


advise on Polyslip bearing assemblies. 


products of Birfield Group experience and resources 


MEMBER 
tit Bound Brook Bearings Limited 
Trent Valley Trading Estate, Lichfield, Staffordshire 
BIRFIELD GROUP 
t Telephone: Lichfield 2027-8 Telegrams: BOUNDLESS, Lichfield 
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INDUSTRIAL FLUORESCENT FITTINGS 


INDUSTRIAL TROUGH REFLECTOR 
CATALOGUE F 885II 


A HIGH QUALITY 
TROUGH REFLECTOR FITTING 
FOR 5 ft AND 4 ft FLUORESCENT LAMPS 


CHRIS ELCO 
THECRYSELCOLICHT ORICA 


FCRYSELCO 


BIRMINGHAM 
BRISTOL 


BURY ST EDMUNDS 


LIMITED 


Branches 


CARDIFF 
GLASGOW 
LEEDS 


LEICESTER 
LIVERPOOL 
LONDON 
SOUTHAMPTON 


KEMPSTON WORKS 


MANCHESTER 
NEWCASTLE 
NOTTINGHAM 


BEDFORD 


NO. and SIZE REFLECTOR LIST PRICE 

OF LAMP(S) PLAIN SLOTTED | FITTING ONLY | GEAR ONLY TOTAL 

1 sf sow | Fsesio | Fees | 5 9 4 $90 818 4 

| 4f¢ 40W | F 88410 F 88411 5 40 211 0 715 0 
2 80W | F 88520 F 88521 716 4 612 8 149 0 
2 4f¢ 40W | F 88420 F 88421 70 4 415 0 Wis 4 
% CAST END SECTIONS SPECIALLY MOULDED FOR END 

TO END MOUNTING 

%* WIDE SECTION CHANNEL 
%* NO PROJECTING SCREWHEADS IN CHANNEL TOP 
% FINISHED GLOSSY WHITE STOVED ENAMEL 
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| Rubber Components for 
the more Exacting Applications 


\ ; Our wide experience in the field of 
precision rubber engineering qualifies us to 
advise on the rubber compounds and design 
of components to meet the more exacting applications. 
Our plant is fully equipped to deal with bulk production 
as well as small quantity requirements for prototype 
and development work. 
Designers and Engineers will be interested in our new 
publication, ‘Synthetic and Natural Rubbers and their 
Uses’ — copy sent upon request. 


OUTSTANDING NEW DEVELOPMENTS 


PRESCOLASTIK 
Silicone Rubbers in general purpose, low 
temperature and low compression set grades, 
available in a range of hardnesses. New 
fuel resistant grade also available. 


PRESCOLLAN 
The new polyurethane rubber with remark- 
able tear and abrasion resisting properties, 
easily machinable. Ideally suited to heavy 
duty engineering applications. 


High Grade Rubber Mouldings and Extrusions + ‘O’ Rings 
Seals - Bushes - Grommets -' Diaphragms - Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 


Please write for technical leaflets. 


APPROVED A.I.D. AND A.R.B. 

PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER - Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 


These machines have been used by a large number of 
manufacturres for the welding of contacts on to backings. 
The welding of cables to lugs, for use on materials such as 
copper, brass, aluminium, gold, silver, tungsten, molybdenum, 
beryllium copper and stainless steel can be welded with a 
high degree of accuracy on this machine with its associated 
synchronous timing equipment and specialiy designed 
transformer. 


HH 


See the full range of HED equipment on 
STAND 3X, Ground Floor, Empire Hall, 
Engineering, Welding & Nuclear Energy Exhibition 


ELECTRONIC LTD i GATWICK ROAD, CRAWLEY, SUSSEX . CRAWLEY 216é 
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PLUS... 


that is the (¢ée) record of pumpless 
rectifier kW’s installed 
all over the world 


For reliability 
and simplicity of 


installation 


and maintenance 


steel tank rectifiers 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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positive 
protection 
against 
overload 
and single 
phasing 


MTE PROGRESS RANGE THERMAL 
OVERLOAD RELAYS give full protection for 


3-phase motors and other electrical equipment, 
against damage due to sustained overload, 
PLUS— 

SINGLE PHASING protection. 


In addition they incorporate these important 


features : 
@ AMBIENT TEMPERATURE ‘ 
COMPENSATION 


@ HAND OR AUTOsreset selector 
@ COMPACT SIZE — up to 373 amps. FLC. 


Dimensions are 43” x 24” x 23”. 


@ WIDE RANGE — SMALL STOCKS — 
the only variables are the indirectly heated 
elements which are easily exchanged to 


cater for changes in h.p. or ratings. 
@ Built to comply with B.S.S. 587, 1957. MTE OVERLOAD RELAY TYPE UOLI1 
@ C.S.A. APPROVED 


@ IMMEDIATE DELIVERY — ratings up to 
3734 amp. FLC. EX STOCK. 


MTE CONTROL GEAR LTD 
LEIGH-ON-SEA @ ESSEX 


Telephone: EASTWOOD 54281 (10 lines) Telegrams: Electrics, Leigh-on-Sea 


MIDLAND BRANCH OFFICE: 47 Warwick Road, Coventry 


Telephone: Coventry 64561 


18 ELECTRICAL REVIEW 23 AUGUST 1957 
PROGRESS RANGE 
GEAR | 
] 


ELECTRICAL REVIEW 23 AUGUST 1957 


TIMED 


TESTED SUBER 


TD 
EX 


on-Sea 


entry 


ARCOLECTRIC 


S G NAL S.L.78 
LAMPS 


$.L.78: Neon signal lamp 


for all mains voltages. A 
miniature low cost mains 
signal lamp, single 2” hole 
fixing. 

$.L.90/SB: Low voltage 
signal lamp for M.E.S. bulbs. 
$.L.50: Neon signal lamp 
with snap-in fixing. 


$.L.100: Mains voltage 


signal lamp for 15 watt B.C. 


pigmy lamps. 


Arcolectric signal 
lamps are used in 
the latest supersonic 


$.L.100 


military aircraft. 


Write for Catalogue 131 


ARCOLECTRIC 


HES: UtTo 


MOLESEY 4336 


CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: 
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MASTER OF 
ALL TRADES 


By concentrating on 
industrial local lighting 
problems we have produced 
fittings that are masters of all 
trades—tright for every job where light 
concentration on the right spot is essential. 
E.D.L. fittings relieve eyestrain. They are 
sturdy and free from sag. The base is universal 
for fixing to either vertical or horizontal surfaces. 
For the right light in the right place specify E.D.L. 


INDUSTRIAL LOCAL LIGHTING FITTINGS 


for mains or low voltage 


THE ELECTRIC DEPOT LTD., PRITCHETT STREET, BIRMINGHAM 6 _ Phone: ASTon Cross 1381 
Alive? 


‘WESTMINSTER’ 
PATENT VACUUM TUBE 
DETECTORS 


WILL SHOW 


Visible indication 
on contact with a live 
conductor, or in case of 
high voltages as soon as 
Detector approaches and 

before contact is made. 


Range 2,000 to 35,000 volts. 


‘WESTMINSTER’ 
PHASING RODS 
To locate interconnections 
between two A.C. systems. 


Waterproof First Aid Dressings are 
‘PARTRIDGE’ | intended for use when a wound is exposed to water, or 


contamination from oil, dirt, etc., and also where 
PRESSURE DETECTORS 


necessitated by hygienic requirements. 


Give visible and audible Illustrated is our most popular assortment of such 

indication of whether lines dressings (Adaptopruf No. M207) consisting of 114 

adhesive plasters of five different sizes. Each has a 

eee: : dressing pad of soothing, quick healing Euflavine, a most 
NO EARTH CONNECTION REQUIRED effective medicament equally for wounds and burns. 


Whenever a waterproof plaster is not essential we 
recommend Adaptoplast First Aid Dressings be used. 


Write for full details to sole manufacturers : 


The WESTMINSTER ENGINEERING Co. Ltd tNoustriat | | 
(Dept. H.1) Victoria Road, Willesden Junction, London, N.W.10 FIRST AID OLopurY BIRMINGMAS BROadwell 1355 


Tel. ELGar 7372 (2 lines) | 


then consult us for all types of 


We offer completely reliable Switches 
coupled with good delivery 


Write for catalogue 


FRevenick w. Ev QUICKSILVER TUBE MNFG. CO. 


Plastic W East 307123 WILLOW ROAD COLNBROOK, BUCKS. Tel. Coinbreek 382 
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ELECTRICAL & MNEG. CO., LTD. 


TELEPVONE HEAD OFFICE TELEGRAMS 


i APPERLEY BRIDGE, BRADFORD 
gee LONDON OFFICE TRAFALGAR 3559 


225 BUILDINGS TRAFALGAR W.C.2. 


Twin 35 h.p. Star-Delta Cubicle with 


Central Isolator 


A.C. AIR BREAK CONTROL GEAR || 
(CSA ‘APPROVAL No. 13738) 
CONTACTORS, TIMERS, RELAYS : 

AUTOMATIC STARTERS 
MANUAL STARTERS : 


L.T. OIL IMMERSED SWITCHGEAR 
CIRCUIT BREAKERS. 
SWITCHBOARDS 


CUSTOM BUILT COMPOSITE GEAR 


On the left is illustrated a typical 
Multi-Motor Switchboard with 
busbar-fed individually isolated 
starter cubicles 


A.C. AIR BREAK 


CONTROL GEAR 


Contactors to BSS. 775 : 1956 
Type-tested by an Asta Proving 
Station are fitted throughout the 
range of Standard Automatic 
Motor Starter Specifications and 
Custom Built Composite Control 
Gear by. .. AIREDALE 
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Other Products include: Fire Alarm Systems * Watchman’s Clocks - Bell & Indicator Systems - Time Recorders * Staff Location Systems, Etc. 
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sign of the RIGKT time .... 


The last seconds of the interval clock 


tick away.... another programme starts.... strictly on time. 
The skilful planning of B.B.C. Television Programmes depends upon 
perfect co-ordination throughout the organisation — co-ordination only 


made possible by accurate, precise timing. 


Exactly the same perfect co-ordination is possible in any 
Industrial or Commercial Establishment from the same precise equipment if you do 


as the B.B.C. do (and so many thousand others throughout the world) install... 


GENTS CONTROLLED ELECTRIC CLOCK SYSTEM 


OF LEICESTER 
Write for our free booklet ‘‘Gents’ Controlled Electric Clock System” 
GENT & COMPANY LIMITED : FARADAY WORKS : LEICESTER 


London Office & Showrooms: 47 Victoria Street, London, S.W.1. 
ALSO AT: BELFAST BIRMINGHAM BRISTOL EDINBURGH GLASGOW NEWCASTLE 
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For e TAGS & TERMINALS 
(Soldering and Crimping) 


@ HAND PLIERS FOR CRIMPING 

@ WIRE END & FACILE TERMINALS 

@ FIXING TOOLS FOR WIRE END TERMINALS 
@ BRASS & COPPER SOCKETS 

@ CLIPS, CLEATS & SADDLES 

@ COPPER CLAMP WASHERS 

@ PETROL COCKS & DRAIN TAPS 

@ BRASS UNIONS — T’s, Y’s & ELBOWS 


@ MILLING, DRILLING, CAPSTAN & AUTO- 
MATIC TURNED PARTS IN ALL METALS 


@ PRESS WORK (UP TO 100 TONS CAPACITY) 
@ MOTOR CAR SAFETY DEVICES 
@ HYDRAULIC JACKS 


ROSS COURTNEY & CO. LTD 


Ashbrook Road, London N.19 Telephone: ARCHWAY 1166/7/8 


in insulating F 


‘and wire wound RESISTORS 


RMERS, a 25 Years experience of manufacturing 


Bobbins and Formers enables us to satisty 

the most exacting requirements of the 

Electrical and Electronic Industries. We 

fabricate 3 million Bobbins each year and 

manufacture in any insulating materials 
ing Bakelite and Presspahn. 


VANGE 


WORKS, MARSH ROAD, PITSEA, ESSEX. 
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By specifying JMC standard headed contacts you can relieve stock 
problems — for delivery of almost any quantity can normally be 


made at once. To this, add the advantages of lower cost, sound One ofthe Products 
design and maximum operating efficiency. John son > 
The stock answer to many problems of contact selection — and a ae M 

4 atthe 


convincing one — is the adoption of JMC standards. 


A series of technical data sheets is free on request. 


JOHNSON, MATTHEY & CO., LIMITED 


73-83 HATTON GARDEN, LONDON, €E.C.1. Telephone: Holborn 6989 
Vittoria Street, Birmingham, |. Tel: Central 8004. 75-79 Eyre Street, Sheffield, |. Tel: 29212 
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Count Seven 


/ 
and choose the 


METROVICK 


TYPE NFs5 Watt-hour Meter 


Exceeding the already high standards of meter 
performance today, the type NFs watt-hour 
meter is the result of demand for even wider 
domestic load ranges. Built to give many years 
of sensitive and dependable service, its design 
incorporates the following seven important 
features 


range of loads 


® High degree of accuracy over wide 


© Complete temperature compensation 
© Damping system giving complete stability 


@ Simple and accessible adjustments 
for calibration 


Resilient lower (jewel) bearing 


@ Easy dismantling for maintenance 


Available with six-figure cyclometer register 


Please write for a copy of 356/ 10-1 


METROPOLITAN: VICKERS 


ELECTRICAL CO LTD TR MANCHESTER, 17 


For Meticulous Metering 


An A.E.I. Company 


GJA 304 
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IGHTING 


UORESCENT 


Obtainable in 5, 4 and 2 ft. Single and Twin Models 
FITTED WITH FULL LENGTH BACKPLATES 


5’ OPEN ENDED TROUGH 
with Quick Release Covers. 
£4.12.10d. List Price 
excluding tube. 


5’ BATTEN 
with Quick Release Covers. 
£4.0.0d. List Price 
excluding tube. 


In addition to Rolled 
Thread Screws, ORMOND 
can supply Cut Thread 
Screws, any quantity. 

Dependable strength and 
accuracy are qualities you 
can always count on. 


ROLLED THREAD SCREWS 


a Please send for lists. 


Let us know your needs and 


! COUNTER we can meet them 
SUNK immediately from our 
: HEAD extensive stocks. Special 


quotations will be gladly 
submitted for individual 
requirements. 


‘CHEESE 


HEAD HEXAGONAL 


HEAD 


ORMOND ENGINEERING CO. LTD. = Ormond House. Rosebery Avenue, London, E.¢ 


‘Telephone: TERminus 2888 Telegrams: “Ormondengi, Smith’ 
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SPECIFICATION 


A complete range of 


Substation Transformers 


to C.E.A. Specification T 1 by 


Illustrated are 300 kVA 


and 500 kVA Transformers 


having standard losses. 


Units with appreciably 


reduced losses can also be 


supplied. 


BRYCE ELECTRIC CONSTRUCTION COMPANY LTD. 


KELVIN WORKS HACKBRIDGE SURREY ° TELEPHONE: WALLINGTON 2601 
In Association with HACKBRIDGE CABLE CO. LTD. 
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demands 
SQUARE J) 
Pressure Switches 


For the steam generator units built by J. Stone 
(Deptford) Limited as supplied for world-wide use 
on diesel locomotives, the pressure switches are 
required to be of extremely robust construction. 
They must withstand arduous day in, day out 
railway service and they must have repeat accuracy. 
Square D drip-tight and oil-resistant pressure 
switches, monitoring atomising air or steam 


pressure, meet these exacting requirements, 


Here’s quality—here’s why! 


Easy-to-read scale indication 
Adjustable range and differential 


Hardened components in short travel 
mechanism 


Heavy-duty, quick-action snap switch 
Eight variations of basic switch 
Entire range covered up to 3,000 p.s.i. 
Pneumatic and Hydraulic operation 


And for Machine Tools 


Square D Pressure Switches are unequalled for 
machine tool applications. Take, for instance, one 
application where operating rates up to 300 per 
minute are sustained without false operation or 
flutter. Square D Switches are best for locomotives 
—and for your job! 


+ + + 


CLASS 9012 PRESSURE SWITCHES — one of many control system components made in 
Britain by Square D Limited—are available “ off-the-shelf” 


FIELD OFFICES: Birmingham: 72a Queen’s College Chambers, Paradise Street, 1. Midland 4212 
Manchester: 4 Minshull Street, 1. Central 9757 Glasgow: 235 Bath Street, C.2. Central 3260 


SQUARE J)LIMITED 


100 ALDERSGATE STREET, LONDON, E.C.I. Telephone: METropolitan 8646 
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| Ifit’s a weighty problem 
 [METALRAX| 


THE HEAVIER GAUGE 
| RACKING WILL SOLVE IT 
Without extra expense, Metalrax 
provides all the additional strength 
you must - 
have for a shelved structure that 
stands up to the heaviest load. 
Easily-fitted sections that spell 
quickest erection and rock-like 
rigidity. Reckon your require- 
ments and compare costs . 
your choice will surely be 
Metalrax for all types of storage. 


50% MORE METAL IN METALRAX! 
NO NUTS OR BOLTS TO WORK 
LOOSE—ALL UNITS ARE SELF- 
LOCKING. 


a Shelves adjustable at 4” heights without disturbing main 


CONDUIT: 
FITTING AND 
ACCESSORIES 


FEEXEIBLE 
METALLIC TUBING 
AND ADAPTORS 


structure. Send now for detaiis. 


Let Gravity ROLLER CONVEYORS 
do the carrying. smooth running, soundly 


constructed. Roller Conveyors cut labour costs and speed 
the work. Details of prices, sizes, etc. on request. 


FITTER & POULT 


TELEPHONE CALTHORPE II5I-2 - TELEGRAMS FAP BIRMINGHAM 


VINCENT PARADE - BIRMINGHAM - [2 
Middx. Tel.: Popesgrove 5281 SM/FP 2959 


RUBBER THERMOPLASTIC 


CABLE 


HOT 


NEWS 


ON SEPT. 
ELEMENTS Js" 


TO BRITISH 
STANDARD SPECIFICATIONS 


BY 
METWAY 
CONTROL 
n TO INTEREST EVERY GEAR % 
va RETAILER AND WHOLESALER ! Standard and 
Special Equipment 

. e NEW TERMS | 
50 e NEW CATALOGUE ghtlag 

BE SURE TO LOOK FOR G | p p L 

OUR NEXT ADVERT IN THIS 

PAPER 
6 apvert of — METWAY - BRIGHTON - ENGLAND 156-170 BERMONDSEY $7 . LONDON, S.E.1. : 
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FIRE ALARMS IN FACTORIES 


3 DAYS’ FREE TRIAL OFFER 


THE FACTORY ACT 1937 SAYS— 
In case of ‘‘fire,”” alarms must be sounded which will be clearly audible to every operative throughout the building. 


%* To all Factory owners, electrical contractors and others 
who have the responsibility to decide what type of alarm 
and how many we make theabove offer of our “‘M” type siren. 


%* This has been designed to ‘‘cut through” all noise levels in 
factories. These sirens can be supplied to work on any 
voltage AC or DC. 


%* Easily portable (weight 4lbs.) and can be carried round to 
every department and plugged into any convenient lighting 
point so as to determine the number required for the whole 
factory. 


WAILERS: To produce the wailing note on the siren, a wailer can be supplied which can operate any number of sirens. 
INDICATORS : Where it is desired to notify a central point where an alarm point has been operated we have electrically illumin- 
ated indicators. This, in addition to showing the position, will give an audible signal in any desired point, fire dopt., engineers’ 
office, etc. Fire calls can also be arranged to be transmitted direct to nearest Fire Station. 

Our sirens, alarm pushes, and all our equipment are in accordance with the “British standards code of practice’’ and has 
the approval of Factory Inspectors. 

INSTALLATION : We have representatives in all parts of the country who will call and advise you, and submit 
complete estimates. We will also on request send you full detailed diagrams to enable your own staff or local con- 
tractor to carry out the work. 


Send to-day for list No. 59 and our offer of 3 days’ Free Trial 


CARTER & CO. (NELSON) LIMITED 
WILLIAM STREET : NELSON : LANCASHIRE 
Telephone : NELSON 638 


A complete range of Batten, 
C.T.S., Skirted, Conduit, Switch 
Flexible lampholders are 
available complying with B.S.52. 


for Efficient Electrical 
Accessories of Quality 


"Specify Sperryn’ 


London Office: 23 Great Suffolk 
Street, S.E.1 
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LOW POWER SILICON RECTIFIERS 


Y Mean D.C. at 35°C | amp halfwave 
(With 2 sq. in. cooling fin) 2 amps fullwave 
24 amps three phase 


Mean D.C. at 100°C 40% to 100% of 
(With appropriate above 
cooling fin) 


Peak Inverse Voltage RS30A — 50V 
in three grades RS31A — 100V 
40 C to + 100°C) RS32A — I50A 


"HIGH EFFICIENCY 
HIGH TEMPERATURE OPERATION 
SEALED 


HALF AMP 


Mean D.C. at 35°C i amp halfwave 
| amp fullwave 
amps three phase 


Mean D.C. at 100°C 50%, of above 


Peak Inverse Voltage RS20A — 50V 
in three grades RS21A — 100V 
(—40°C to + 100°C) RS22A — 150 


2. WRITE FOR TECHNICAL DATA SHEET F/SIL 101 WRITE FOR TECHNICAL DATA SHEET F/SIL 102 


WOW AVAILABLE FROM PRODUCTION 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW ° ESSEX 
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Noral D50S alloy busbar on a switchboard 
constructed by The English Electric 

Co. Ltd. for Richard Thomas & 
Baldwins Ltd. These bars are 
designed for a maximum 

rating of 3,000 amperes. 


Here is something new in busbar materials—an 
aluminium alloy that combines strength with 
lightness and high current-carrying capacity. 

Noral D50S, newly developed specifically for 
busbars, has these properties: 

Minimum ultimate tensile strength—13 tons/ 
sq. in. Minimum 0.1% tensile proof stress—10.5 
tons/sq.in.Electrical resistivity—3.133 microhms/ 
cu. cm. at 20°C. Temperature coefficient of resist- 
ance—0.00364/°C. 

In terms of the efficiency of a busbar installa- 
tion, these figures add up to the significant fact 
that a light, low-cost Noral D50S installation can 


NEW busbar material 
carries the same load 


and costs less 
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be the mechanical equivalent of its counterpart in 
copper. Moreover, the resistance temperature 
coefficient of this alloy, being lower than that of 
electrical purity aluminium, largely offsets its 
slightly lower conductivity at working tem- 
peratures. 

When it comes to economics, an aluminium 
busbar is a sound proposition indeed. Add to this 
initial advantage the properties now offered by 
Noral D50S alloy, and you have a material that 
will inevitably become first choice for all types 
of installation. For further details please write to 
our Sales Development Division, Banbury, Oxon. 


Northern Aluminium 


NORTHERN ALUMINIUM COMPANY LIMITED, BUSH HOUSE, ALDWYCH, LONDON W.C.2 TELEPHONE: TEMPLE BAR 8430 


An ALUMINIUM LIMITED Company “<a 
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A LONG RUN FOR YOUR MONEY 
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For conversions or new equipment specify 

stock chain drives. Quiet, 
positive and smooth running, they will give 
you years of dependable, trouble-free service, 
outlasting other types of transmission many 
times. 


Drives from fractional to 140 h.p. can be sup- 
plied FROM STOCK in 25 different ratios, 
easily selected from chart in our Catalogue 
Ref. 116/93 


STOCK 
CHAIN 
DRIVES 


Only 17 in. centres could be allowed for this drive 
from motor to heavy lathe — and only a Renold 
stock chain drive could transmit the necessary power 
at such short centres. 


RENOLD CHAINS LIMITED - MANCHESTER 


DOMESTIC 
SELF-PRIMING 
JET-PUMP 


THE GODWIN TYPE J.1 
JET PUMP has been 
designed primarily for 
domestic water supplies, 
either as pneumatic water 
system, or for pumping 
into an open tank. 


@ Self-Contained air cushion. 

Motor fitted with hand-reset 

overload protection device. 

@ No Stuffing box needing 
periodic attention. 


@ The same pump for Deep 
and Shallow Wells. 


@ There are no moving parts 
in the well. 


@ Maximum lift 50 feet. 


@ Compact—Only 16''di 
x high. 


Write for details from 
sole manufacturers 


H. J. GODWIN 

LIMITED | 
QUENINGTON | Write for 
GLOS. 


Phone: COLN ST. ALDWYNS 271 (6 lines) 
Grams: PUMPS, QUENINGTON 


Publication No. 166. 


C. M. CHURCHOUSE LTD. 


CLARENDON CROSS, LONDON W.11. Tel. PARK 5666 


CONTEMPORARY 


LIGHTING FITTINGS 


f 
i 
| 
~ 
: 
3 


All cables 
in ONE duct 


Unilever Ltd., Hesketh House, 
Portman Square, London, W.1!. 
Another Greenwood-Airvac 

Conduit underfloor 
installation. 


Greenwood -Airvac 


AIRVAC 


GREENWOOD’S AND 


BEACON HOUSE, KINGSWAY, 


LONDON, 


23 AUGUST 1957 


Underfloor Junction Box shown fitted with Flyover Separator. 


Greenwood-Airvac conduit systems provide for all cables to be 
housed in one duct with adequate screening between telephone 
and power cables. The unique construction of the underfloor 
system enables it to be laid where necessary in only I$” of screed, 
and for applications where underfloor fitting is impracticable, a 
skirting system is readily available. Please write or telephone for 
the publication ‘Greenwood-Airvac Conduit Systems’ or call 
to see the demonstration layout in the Beacon House showroom. 


LTD 


COMPANY 
Patentees, Designers and Manufacturers of Ventilating Equipment and Electrical Conduit Systems 


VENTILATING 


W.C.2. CHAncery 8135/6/7. ‘Airvac’, London 


Protection 
for all electric 
motors against 


overheating | 
e COAT BUTTON SIZE | 
@ Unsurpassed sensitivity to temperatures | 
@ Exact operating temperatures | 
@ Interference free | 
@ Operating temperatures from 122 to 392 deg. F. 


KONTAKT WERK ENZBERG 


Sole Agents for WALTER LOGAN & CO. LTD. 
United Kingdom 34 Oak Tree Drive, Totteridge 
London, N.20. Phone: Hillside 7319 


BUT LET 
TRUMETER 
COUNT YOUR 
PRODUCTION 


FOR MEASURING AND COUNTING 


TRUMETER CO. LTD., MILLTOWN ST., RADCLIFFE, LANCS. 
CW 2642/57 


re 


Diecastings | |, Mazak 


Zinc Alloy 


Produced to B.S.S. 1004 
under strict 


A.1.D. APPROVED Metallurgical Control . 


Members Zinc Alloy Diecasters Association 


WESTERN DIECASTING LTD. 
Phoenix Street, Maze Street 
oa Barton Hill, Bristol 5. Phone 5-6593 
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case 


for everything 


and everything 


Call the REED SERVICE 


Ir you have a packaging problem we can certainly help you. 
Pioneers in corrugated fibreboard cases, Reed offer a unique 
packaging service. 


EIGHT-FACTORY NETWORK. Reed production facilities embrace — 
eight factories ‘on permanent call’. This means that any order can 
be carried out promptly and efficiently, at competitive prices, in _ 
any part of the country. : 
Our Representative is backed by the greatest organisation of its , 
kind in the U.K. 


Reed Packaging Service to Industry 


REED CORRUGATED CASES LIMITED 


GREAT WEST ROAD * BRENTFORD - MIDDLESEX 
Tel: EALing 4555 


BIRMINGHAM - CAMBRIDGE - EDINBURGH - MANCHESTER - NEW HYTHE (Maidstone) 
TOVIL (Maidstone) - WARRENPOINT (Northern Ireland) 
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Here are six of 
the most modern 
educationa 
institutions in the 
country. They are 
wired wit 
Henley V.R. an 
P.V.C. Cables 


1, 
Consulting En 
VW. S. 


Lor 
the 
the 
inte 
Her 


SIX 0 
jodern 
tiona ; 
in tha Long after 

ay arg the students in 

1 with them have gone out 
2. and into the world, these 
‘ables| Henley Wires and 
Cables will still be 
rendering faithful 
and unobtrusive 


service. 


: 


THE NEW RANGE 
COMPLETELY 


MARTINDALE 


Portable Blowers 


FIVE different sizes from which you can choose, 
according to your particular demand. These 
Blowers will give years of faithful service and are 
ideal for removing harmful dust from switchgear, 
motors, electronic apparatus, etc. If your need is 
for quick drying of machinery or motors, an instantly 


coupled independent 
heater unit is available. 
All Martindale Biowers 
can quickly be con- 
verted into powerful, 
efficient suction clean- 
ers by means of the 


Standard 
SUCTION 
ATTACHMENTS 
illustrated. 


Also available for use 
with these Blowers are 
the 


WET-DRY 
SUCTION PICK-UP 


and the 


‘PORT-A-VAC harness 
The latter enables a 
Blower to be carried 
on the back. 


ELECTRICAL REVIEW 23 AUGUST 1957 


TEMPEST 


HURRICANE & 
HURRICANE 1/D 


CYCLONE 


TYPHOON 


Remove DUST from INDUSTRY 


For full details of specifications and prices please write to: 


MARTINDALE ELECTRIC LTD. 


4 WESTMORLAND ROAD, LONDON, N.W.9. Tel: Colindale 8642 
Also at 25 ELMBANK STREET, GLASGOW, C.2 
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A PAGE WORTH 
TURNING 
BACK 
TO? 


@ B.S. 1363 & 2814. 
@ All-insulated. 
@ Brown or Cream. 


@ Flush. For plaster depth, 
or deep socketboxes. 


@ Surface. With pattress. 
Optional, |.£.E. 207G 
backplate. 


@ Safety shuttered. 


@ Large terminals, easily wired. 


@ Slow break switch, 
silver contacts, 
nylon pad, quiet and 
positive action (Prov. Pat.). 


@ Robust plug, block terminals. 
B.S. 1362 cartridge fuse-link. 
: Optional, High Impact type. 


AND SWITCHSOCKET-OUTLETS, FUSED PLUGS 


BACKPLATES, I.E.E. F.eg. 207G. Backplates 
are supplied with the surface units, unless order 
states not required. Surface unit prices then 
1/- doz. less. Cat. Price Cat. | Price 


Mounting Colour 
FUSED PLUGS. Are not included in the price - = 


table shown. Cat. Nos. PG 13 Brown 39/- doz., 
PG 14 Cream 43/- doz, PG 15 Black, High owe 


Impact, 49/- doz. Each includes 13 Amp. Fuse- SK 32 |52/-| Surface Cream | SS 32 | 78/- 


link as standard. SK 35 |44/-| Flush | Brown | SS 35 | 70/- 
CARTRIDGE FUSE-LINKS. mp. 

Brown, 10 Amp. Yellow, 5 Amp. Grey, 2 Amp. SK 36 | 50/-) Flush Cream | SS 36 | 76/- 
Blue. All 7/- doz. 


. ASHLEY ACCESSORIES LIMITED, ULVERSTON LANCASHIRE 
Telephone: Ulverston 3333 Telegrams: Ashley, Ulverston. 
MEMBER OF THE ASHLEY GROUP 


SOCKET- SWITCHSOCKET- 
OUTLETS OUTLETS 


SN? 


YS 


Te 


for the 


PARTRIDGE JONES | ,, 
| & 
JOHN PATON LTD 


PONTNEWYNYDD NR PONTYPOOL 
TELEPHONE PONTYPOOL 131/2 
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This is really quite a relay.... 


Control Gear 


LimMiren 


Works, Britannia Road, Waltham Cross, Herts. 


Suitable for frequent duty, this general purpose 
relay has passed a life test of 5 million operations 
at a rate of 150 operations per minute. 

5 blades and up to 5 normally open and 3 
normally closed contacts can be fitted, allowing 
36 standard contact combinations. D.C. or A.C. 
versions are available. The contact rating on A.C. 
is 5 amps on a normally open contact and 2 amps 
on a normally closed contact. On D.C. the 
normally open contacts are rated at 200 watts and 
the normally closed at 50 watts. Dimensions 
are 23” wide, 3}” high, 33” deep. 

You might call this one of our standard items— 
and very good it is too. But at E. N. Bray we 
tend to go in for the out of the ordinary jobs 
and whilst we shall be delighted to supply you 
with relays, contactors, starters, and so on from 
stock or at a reasonable delivery, we shall be no 
less happy to design and build equipment to 


meet your own special needs. 


Telephone: Waltham Cross 2212/3/4/5 


Serving the electrical industry for more than 30 years 


A SUBSIDIARY OF 
THE UNITED MOLASSES CO. LTD. 
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P. & B. Relays give full protecti i 


any starting periods or currents u 
ambient temperature. 
P. & B. Golds Relays protect agai 
overload, short circuit or earth 


P. & B. Stalling Relays give complete 


stalling under all conditions. Send 1 


The P.&B. Engineering 


OM PT ON’ WA 


CRAWLEY- SUSSEX 


Telephone: Crawley 1004 
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an end to this 


Corrosion ...dampness...acid vapours... dust-laden at ¥ 

all are enemies of durability and economy: yet some or all . z 
part of every plating shop, laundry, laboratory, dockyard or oc ott 
They are unavoidable on railways, in dye w4 ; 

many places essential to our industry and ¢ 


Corrosion is the enemy of all lighting installations; it cq ts 


Simplex 


Here at last-is a new light fitting that will defeat thesia 
that will withstand the worst that any industrial atmospilil 
offer—the A.C.F. by Simplex. Sheathed in pla 

against every attacking agent, it cannot corrode. Yet it cos $ 
to install than previous unsatisfactory fittings, all 


maintenance costs, actually saves money 4m 


The Simplex A.C.F. is guaranteed for two yall 
premature electrical failure under normal conditiong 


@ 
® 
e lighting fittings by 
eee 


BATTEN £8.17.6 


with P.V.C. REFLECTOR £12.12.0 


Simplex Electric Co Ltd 
Blythe Bridge Staffs 


with PERSPEX REFLECTOR £13.17.6 
All fitted with rapid start control gear 


4@ COMPANY 
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HERE IS THE FASTENER 
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THAT IS QUICK, 


Shown here in the locked 
position, the Dzus Fastener is 


instantly unlocked by a 
& quarter turn anti-clockwise. 
. No special tool is required. 


Cam operation ensures smooth 
easy working yet unbreakable 
grip; fastener can be supplied to 
length to suit thickness of material. 


SAFE AND 


Steel spring mounting lends great 
strength and guards against loosening, 
however intense the vibration. 


STRONG 


Dzus Fasteners, proved by outstanding service in aviation, are indis- 
pensable for fastening hinged or removable parts which need cleaning, 
inspecting or adjusting. Lending themselves profitably to modern methods 


+ 2 of mass production, Dzus Fasteners can be easily installed in all solid or 
3 laminated materials, regardless of thickness. Any length of fastener can be 
; ‘ supplied to accommodate material of any gauge. 

‘ The delightful simplicity of Dzus Fasteners—a quarter turn clockwise locks 


them fast — combined with their tremendous holding power, makes them 


FE A iam T = N E R Ss ideal for a hundred and one applications. Floor panels, radiator grills, 


facia panels, engine covers, inspection panels — throughout the vehicle they 
guarantee immediate access and firm locking. 


DZUS FASTENER EUROPE LTD., FARNHAM FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 
Sales Agents in U.K.: Thomas P. Headland Ltd., 164-168 Westminster Bridge Road, London, S.E.1 


GRILLER-BOILER 
PLATES FOR 
MODERN COOKERS — 


TO E.D.A. SPECIFICATION 


High grade iron casting. British made 

ceramic insulators. Best quality 80/20 nickel 

chromium heating coils. Insulator assem- 

blies available with or without insulated 
leads and terminal pins. y 


wuld Wa 


a NRISTO LTD., OSMASTON ST., NOTTINGHAM. Tel.: Nottm. 52148 


Wholesale only 
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‘The illustration ox 
installed at Marchwood 
Power Station. 


72,000 KVA, 3-phase, 11'8/141°6 kV, 
OFW, Generator Transformers with 
On-Load Tap Changing Gear. 


2,500 kVA, 3-phase, 132/3°42 kV, ON, 
Station Transformers with On-L 
Gear. 


"Eight transformers are now in commission 


KERN HOUSE 36 KINGSWAY + W.C2 


FT. 199/2 


% x 
ag 


ENFIELD CABLE 


ayes 6 ELECTRICAL REVIEW 23 AUGUST 1957 
4 
E 
| 


ELECTRICAL REVIEW 23 AUGUST 1957 


New Lines ty 
for this Season PRODUCTS , 


“SUPERWAY” BOWL FIRE 
List No.DA 150 600 watts 
Price 18/6 (P.T. 6/6) 


“FROSTAWAY” HEATER 


The little heater with 101 uses 


CAR RADIATORS, WATER TANKS AND PIPES, 
GREENHOUSES, KENNELS, PIANOS, etc. 


List No. DA 11 
Available 25 watt, 60 watt, 100 watt 
All 11/- (P.T. 4/9) 


“WARMWAY” HEATER 
For Airing Cupboards, etc. 
List No. DA 1911 250 watt 
19/11 (P.T. 8/7) 


List No. DA 1911/A 
(P 


T. 10/10) 


“HEALTHWAY FOUR” 
MEDICAL LAMP 
List No. DA 346 

450 watt Mixed Wave 

Price 34/6 (P.T. 15/-) 


WARMWAY 


NOT FORGETTING LAST YEAR'S 
BEST SELLERS! 


BOWL FIRES 
DA 219 750 watt 21/9 (P.T. 9/5) 
DA 333 1000 watt 33/3 (P.T. 14/5) 


REFLECTOR FIRES 
DA 199/S 750 watt 19/9 (P.T. 8/6) 
DA 610/S 2 kW 61/- (?.T. 26/5) 


MEDICAL LAMPS 
DA 300 250 watt 30/- (P.T. 13/-) 
DA 396 250 watt 39/6 (Presctn. 
Type) 


“MIRRORWAY” BOWL FIRE 
List No. DA 219 


ELECTRIC KETTLES 
HDA 389 2pint 750 watt 
38/9 (P.T. 8/5) 


y DA559 4pint 1500W Auto 
55/9 (P.T. 12/1) 


“MINORWAY" 
FIRE 
List No. DA 199/S @ FOR FULL DETAILS ASK FOR 


OUR NEW CAT. No. DAR 8/ER 
METWAY WORKS - KEMP TOWN - BRIGHTON 


HIGH STREET 
GUILDFORD 


We make good 
quickly at Guildford 


Up to 500kVA 


TRANSFORMERS 
Distribution 

Electronic Equipment 
%* Rectifiers 

H.F. Heating 

%& Low Voltage Supplies 
Welding 

%& Furnaces, Etc. 


RECTIFIERS 
%& Battery Charging 

%* D.C. Motors 

%& General Power Supplies 
% Engine Starting 

Welding, Etc. 


Up to 100kW 


You can 


depend on— 


TRANSFORMERS 


& R LTD. 


Dept. E.I. 
MILLMEAD - GUILDFORD 


Tele: Guildford 66764 


SURREY 


Grams: Transrect Guildford 
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Honeywell's switches 
HiGHest CAPACITY... most GENERAL PURPOSE 


Catalogue Listing BA-2R 
pin plunger switch as- 
sembled with bracket 
actuator MCA2711. 
This assembly permits 
panel mounting and 
additional overtravel. 
Switch can be easily 
removed without alter- 
ing plunger position. 


Catalogue Listing BA-2RL2. 
This switch, roller leaf 
actuated, can be used 
with fast slides or 
cams. Small force— 
relatively large oper- 
ation movement. 


Catalogue Listing BZ-2RS is 
an overtravel plunger 
switch. Operating 
characteristics are 
closely held but the 
plunger permits some 
overtravel. Operating 
force—only 9-13 oz. 


Catalogue Listing BZ-2RW84 
can be operated from a 
maximum force of 1 0z. 
The low operating 
force of this rigid lever 
Switch is obtained 
without loss of elec- 
trical capacity. 


Honeywell now introduce two new ranges of 
versatile micro switches for limit, control 

and safety applications. 

Type A, High Capacity Switches, electrically 

rated for 20A up to 460V.A.C., can handle 

inrush currents of up to 75A. 

These switches are designed for rugged duty 
including the direct switching of solenoids, 

motors and tungsten lamps. 

Type Z, General Purpose Basic Switches, 

electrically rated for 15A up to 460V A.C., 

are well suited for most limit, control 

and safety applications. Ideal for switching 

small electrical loads, these switches will 

give long trouble-free service. 

A Wide Range of Actuators, integral and separate, 

is available for both Type A and Type Z switches. 
The actuators, and variations of terminal design for 
solder or screw connections, increase the 

usefulness of these switch ranges. 

Write for Catalogue 62a which gives all the 

information you need about more than 50 Honeywell 
general purpose basic switches. 

For expert advice on switch selection, 

contact Honeywell-Brown Ltd., 1 Wadsworth Road, 
Perivale, Middlesex. PERivale 5691. 

Branch Offices at London, Birmingham, Manchester, 
Middlesbrough, Sheffield, Cardiff, Leeds, Belfast, 
Dublin and throughout the world. 


Honeywell 


Precision Cuitahing 
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Thés ts the motot 
we've always wanted / 


The new range of 
‘ENGLISH ELECTRIC’ ventilated 
motors using Class E insulation 
is built to the latest B.S. 

draft specification CW(ELE)6246. 
This new design gives greater power for 
the same frame size; or, for a given 

horsepower it means SMALLER SIZE, 2 
LOWER WEIGHT and LESS COST. Immediate delivery 


Send for publication DM/230. of most sizes from stock 


B.S.D. ventilated motors 


See our Exhibits on Stand 5. RowQ. Ground Floor. National Hall. 

ENGINEERING, MARINE, WELDING AND NUCLEAR ENERGY EXHIBITION 
Olympia, August 29—September 12. 

ENGLISH ELECTRIC CoOmPANy LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 

Industrial Motor Works, Bradford 


WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL *® ACCRINGTON 
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ole 


makes the point... 


PLASTER DEPTH 


fan 
industrial 
buildings 
SWITCHES, mae 3 AMP.Metal Plate SOCKETS AND SWITCH SOCKETS | a 


13 AMP. Metal Dolly SWITCH SOCKET 


metal 

partitioning 

scientific 
LOW VOLTAGE TERMINAL UNITS | departments 


For further details send for 1957/58 Edition Catalogue. 


VOLEX ELECTRICAL PRODUCTS LTD. 
SALFORD 6 


: Telephone : PENDLETON 4373 Telegrams : VOLEXPROD. Salford 6 


5 AMP. SWITCHES 13 AMP. SOCKETS 
ed by Public Authoriti d Gov t Bodi . 
ee US an overnmen es 
i 
ified by Archit dC Itant 
ec e Specizie Yy sarchi ects an OnSUIZANIS 
... approved by Contractors everywhere ve 
For Metal Partitioning | 
a 
- 


o*? 
| 


DALY (Condensers) LTDs, WEST LODGE WORKS, 


TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the very latest 
developments, are described fully in these new leaflets... 
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DALY has succeeded in maintaining full capacity values 
and working voltages in more compact designs, 
specially suited to ultra-modern equipment: 1 


PHOTO-FLASH EQUIPMENT ¢ DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMPLIFIERS * D.C. POWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 
EQUIPMENT 
TEST GEAR 


THE GREEN, EALING, LONDON, W.5. PHONE: EALING 3127-8-9. CABLES: DALCYON, LONDON 


WEATHERPROOF METAL-GLAD 
SOCKETS, PLUGS, SWITCH SOCKETS etc. 


for all electrical purposes 


Through 
le Flange 
gecket and Cover 


SIMMONDS & STOKES wienan) LTD 


MANUFACTURING ELECTRICAL ENGINEERS 
Victoria House, Southampton Row, London, W.C.1. HOLborn 2163, 8637 


CEILING FITTINGS 


Send for our Catalogue No. 1453 ER 
(34 pages with 274 illustrations). 
Gives details of Ceiling Fittings of 
various designs, and of numerous other 
Tunion Electrical Accessories. 


GEORGE TURNOCK Lrp. 24S Sonica 
With switch, available 
TUNION WORKS - NAVIGATION ST. for either B.C. or E.S. 
Lamps and_ without 


switch, 


WALSALL - STAFFS Telephone: Walsall 4966 


THE 


B Y ad 


F. RYMAN ELECTRICAL LTD. 
72 HUNTERS VALE, HOCKLEY, BIRMINGHAM 19 


MANUFACTURERS OF EARTHING CLIPS (ALL TYPES) 
CABLE SOCKETS, COPPER CLAMP WASHERS 


QUALITY PRODUCTS ONLY 


Am SEND NOW for COPIES 
Condenser Specialists for over 20 years. ZN 
ak amp. 290-5000" 
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LEWMEX Strip 


Regd. 


for transformer windings 


Lewmex Strip is first choice for a variety of 
applications by leading manufacturers of 
Electrical Equipment. The illustrations show 
a transformer winding with LEWMEX STRIP 
in the Hersham works of the Hackbridge & 
Hewittic Electric Co. Ltd., to whom we 
are indebted for permission to publish. 


THE LONDON ELECTRIC WIRE COMPANY 
AND SMITHS LIMITED 
LEYTON - LONDON E-10 


BARE AND INSULATED ELECTRICAL CONDUCTORS OF ALL TYPES 


THE LONDON ELECTRIC WIRE COMPANY FREDERICK SMITH THE LIVERPOOL ELECTRIC VACTITE WIRE 
AND SMITHS LIMITED & CO. CABLE CO. LTD. co. LTD. 


53 
— 
atest = 
ES 
ues 
> 
gns, 
ent: 
Ps 


ELECTRICAL REVIEW 23 AUGUST 1957 E 


There’s always 


a demand for 


Swan Brand... 


a 
a The wide range of Swan Brand electrical 
appliances meets the needs of customers all PF 
the world over. 
Made with traditional Swan Brand quality to ‘ 


ELECTRICAL APPLIANCES give a lifetime’s service and beautifully 
& ALUMINIUM HOLLOWARE finished for extra sales appeal. 


In the home for a LIFETIME 


BULPITT & SONS LTD., ST. GEORGE’S WORKS, ICKNIELD STREET, BIRMINGHAM 18, ENGLAND 
M-W.g0OR 
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METER BOARDS all over the world 


| | 


| and in oll 


climates 


Me fella know Wootton good 


WOOTTON & CO. LTD ¢ ALMA WORKS e PONDERS END ¢ MIDDLESEX e Tel.: Howard 1858 


Meter Board. It gives big time 


service. Me fella fix it quick. 
White boss say best tested ply- 
wood is sure used in Wootton 
Meter Board. Yes sah! 


wood biocks, sunk switch boxes, 
instrument cases 


| WER 
LOWER COST! 


The THOMPSON 

PORTABLE 

POWER WINCH 
— 


MULTI PLATE 
CLUTCH LEVER 


GEAR LEVER 


MODEL 21! 
2-TON 
DIRECT LIFT 


The Model 21, 2-ton Direct Lift Winch has 
been specially designed for rapid erection of 
steel towers and constructional steelwork, and is 
Widely used for overhead line construction as well 
= as other projects. 
This self-sustaining Winch enables steel sections to be inched on to exact bolt-hole 
locations by its ability to lower aload under power by means of a 3-speed and reverse 
searboxand clutch, thus effecting complete and accurate control of the load at all times. 
By use of this Winch construction costs can be considerably reduced. This portable, 
pneumatic tyred Winch is fitted with sprags fore and aft fot anchoring to the ground, 
and can be supplied with either a petrol or diesel engine. Please write for full details. 


Sole Manufacturers: 


* THOMPSON BROS. (ENGINEERS) LTD. 


ARCHERY WORKS, ARCHERY ROAD, LONDON, S.E.9 


REFLECTORS 
ALUMINIUM 


Specialists in 


| in 


REFLECTOR 
SPINNINGS 


FINISHES 


POLISHED 
ALUMINIUM 


ANODISED 


STOVE 
ENAMELLED 


| Spinners to the Trade 


STOCKFIELD 


MFG. CO. LTD. 


23 Stockfield Road 
BIRMINGHAM 27 
Telephone : Acocks Green 2931 
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SYNTHETIC RESIN BONDED LAMINATE 


brings you 


MATERIAL SOLUTIONS 


to your 
CURRENT PROBLEMS 


. . . because the range of PIRTOID Paper and 
Fabric base laminates affords all the machining 
qualities needed with consistent uniform dielec- 
tric and mechanised strength. Read this 
booklet, sent gladly on request. 


H. CLARKE & CO. (MANCHESTER) LTD 


Atlas Works - Patricroft - Manchester 
Telephone Nos. ECCLES 5301-2-3-4-5 


dmCK.4 


Show Guide 


_& < Gives a full stand-by-stand preview of the exhibits — a comprehensive 
RADIO ‘AN D- guide to everything new and outstanding at the Show. Whether or not 
you can visit Earls Court, this special issue of WIRELEss WorLD will keep 
TELEVISION | 1 you abreast of the latest trends. September 2s. 


SHOW 1957 


Show Review 


A full after-the-Show assessment of every advance in design — every 


technical development throughout the Exhibition. This brilliant survey 


vividly illustrates the changing scene of radio and television. October 2s. 


FROM ALL NEWSAGENTS 
or direct from ILIFFE AND SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


- 
56 
= 
=> 
—— 
— == ==> 4 
= 
| 


THE RICHARDSONS WESTGARTH GROUP 


waettsend= inc CASIEKN MARINE ENGINEERING CO. LTD. 
PARSONS MARINE TURBINE Co. Lt. 

Sunderland — GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 

Hartlepool —RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 

THE HUMBER GRAVING DOCK & ENGINEERING Co. 

Lond on—RICHARDSONS WESTGARTH ATOMIC 


R.L.M.10 
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ATLAS LAMPS 


are 8-way tested— 


yes 


ATLAS LAMPS 


are 8-way tested— 


ELECTRONICALLY 


ATLAS LIGHTING LIMITED 233 SHAFTESBURY AVENUE LONDON WC2 
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Saw 10-20 times FASTER- | 


Types RS7 and RSIO 
@ Less wastage—less effort 
@ Greater accuracy 


Greater safety 


WOLF ELECTRIC TOOLS LTD., Pioneer Works, Hanger Lane, London W.5 


THE FINEST ELECTRIC TOGES THE WORLD | 


You would be indeed, if you realised the danger 
from using Mains operated Power Tools. 


See that your workmen are 
fully protected by supplying 
power through a Davenset 
Low Voltage Transformer. 


Davenset double wound 
transformers with screened 
primaries and centre tapped 
secondaries are available in 
sizes 75 VA — 1100 VA for 
low voltage handlamps and 
hand tools. 


LOW VOLTAGE 
TRANSFORMERS—PROTECT LIFE 


Partridge, Wilson & Co. Ltd. Davenset Electrical Works Leicester 
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Transie der TypeZER 10 


single-channel Cathode- \ 
ray Oscillograph Recorder. Sweep 
speeds from 1 microsecond to 4 
I millisecond. Full calibrating 
facilities. Single shot 35 m.m. 
camera with f/1-o lens. ee. 
Write for specifications of all our 3 
Transient Recorders and general 


U a € RAP & 


Proprietor : SOUTHERN INSTRUMENTS LTD. 
CAMBERLEY - SURREY 

Telephone No. : Camberley 2230 (3 lines) 
Telegraphic Address : Minrak, Camberley, England 


For Early Delivery 


TRANSFORMERS) 
MANUFACTURED uP To 39OO «x.v.a | Vincent 
FOR INDUSTRIAL AND DISTRIBUTION PURPOSES | | | 


CHANGE-OVER SWITCHES 
30-800 AMPS 2-3-4-POLE 


Vincent Switchgear Manufacturing Co. Ltd. 


Vincent Works, Sampson Road North, Birmingham 11 
Telephone: ViCtoria 2853 Telegrams: ‘‘ ABBOGEAR BIRMINGHAM” 


USE 


MONMER 


N CASTINGS 


for speedy and 
economical production 


DELIVERY 


GREY IRO 


PRICES 


Selenium Metal Rectifiers Manufactured Up to 30 K.W. ve 
Send us your enquiries 


AUSTIN WALTERS & SON, LTD., 
TRANSFORMER DIivIsIton MONMER FOUNDRY LTD. 
AYRES ROAD, MANCHESTER, 16 ST. ANNES ee STAFFS 


Tel: TRAfford Park 1827 


CW 3265 
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Electrical futures 
are locked 


Just as greater air speed is to a large extent a matter of the 
performance of alloys under stress, so electrical and electronic 
futures depend upon the insulation available. 

What De La Rue are doing now, in the development of new 
DELARON laminates, is accelerating electrical progress for half 
the industry of the country ... A quiet revolution. Are you 
aware of its potential for you? 

In its simplest terms, DELARON is a laminated plastic, 
formed by the fusion of different synthetic resins with paper, 
cotton fabrics, glass fibre. It combines in one homogeneous board 


the electric properties and the mechanical strength which are 


the characteristics of its ingredient parts. The range of standard 
grades is wide. 

And, if the exact grade you need does not yet exist, it will 
be created for you... 


...within Delaron’ 
by De La Rue 


THOMAS DE LA RUE & CO LTD 
DEPARTMENT D46 84-86 REGENT STREET LONDON WI1 


@‘*DELARON’ is a registered trade mark 
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IRONCLAD 


ROTARY SWITCHES 


0-15 Amp — 250 Volt A.C. 
also 
suitable for LOW CURRENT 
D.C. Control Circuits 


2-WAY 1 to 4 POLE 


CIRCUIT NAMES TO SUIT 
YOUR REQUIREMENTS 


3-WAY 1 to 4 POLE 


STANDARD SWITCHES ARE SUITABLE FOR TAPPING 
FOR CONDUIT ENTRY — ALTERNATIVELY GLANDS CAN 
BE FITTED AS AN EXTRA 


Sales 


VERITYS i. Headquarters : PLUME STREET, ASTON, BIRMINGHAM 6 


Branches : BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LIVERPOOL - LONDON 


MANCHESTER +» NEWCASTLE 
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BROOK 


A neat starter for fractional horse power 
motors up to } h.p., the new H.A.T. type is 
just the unit you have been waiting for. Built 
to the usual exacting BROOK standards and 
made to comply with B.S.S. 587, this starter 
will give years of service at very low cost. 


Please state voltage when ordering. 


MOTORS LTD. HUDDERSFIELD | 


56/P 


| WHAT IS THE 


D 


Oo “lo 
LIFE OF A PATENT No. 568702 
WATERTIGHT 

FITTING 


Rain can’t find a way in... 
and there’s nothing whatever to 
corrode, so the R.E.A.L. fitting— 
of all-porcelain one-piece con- 
struction—just CAN’T wear out. 
And, when a lamp goes, it’s but 
a moment’s job to unscrew the 


J. F. RATCLIFF (METALS) LTD. well glass and fit a replacement ! 
NEW SUMMER ST. B’H AM 19 Price List P.5501 gives details of 

the 60 watt, 100 watt and 200 watt 
Phone: ASTON CROSS 3576 P.B.X. Grams: ‘RODENT, B'HAM Fittings. 


Issued by Rowlands Electrical Accessories Ltd., R.E.A.L. Works, BIRMINGHAM 18 
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When space 
is restricted 
and high 


capacity cells 
required 


TUNGSTONE 
Stationary Battery 
installations are now 
being supplied, using 
Faure type (pasted) 
plates instead of 
Standard Planté type. 


OPEN TYPE CELLS — 

Planté type plates 
Available in glass or lead- 
lined wood boxes in a range 
of capacities from 100 a.h. to 


Planté type plates 
In moulded glass containers 
with sealed-in lid. Capacity 
range from 10 a.h. to 200 a.h. 


This illustration shows a TUNGSTONE : 
PASTED PLATE Battery of 168 cells—Type THTL6H. “2 


commas UNGSTONE 
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BATTERIES 


TUNGSTONE PRODUCTS LTD io sALisBpuRY SQUARE, LONDON, B.C.4 


Telephone: FLEet St. 8011 Works: MARKET HARBOROUGH, LEICS. 


MAINS 
TESTER. 


For high and low 
voltage testing, Standard 
Model: range 100/850 volts A.C. 
or D.C. Dual Model: range 1/30 and 100/850 
volts A.C. or D.C. Send for Leaflet 25F. 16-page booklet 
“*Hints on Electrical Testing’’ now available —1/- post free. 


ODENE TIMERS 


FOR MOST AUTOMATIC CONTROL 


The “ Rodene” high 
torque instant start, 
synchronous Timer- 
Motor with built-in 
automatic clutch. 


Self-reset and Multi- 
cam Timers. 


Made in England. 
SEND FOR LIST R.1. 


D. ROBINSON & CO. rr. 


58 OAKS AVENUE, WORCESTER PARK, EY, 


fire 
alarms 


Telephone: EALing 6034-5 


JULIUS SAX & CO LID 24 COMMERCE ROAD 
BRENTFORD 


Grams: Si , Phone Brentford Hounslow 


EI 
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Now production 
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The new G E O range 


of Ellison switchgear 


Following the immediate demand created by its 
announcement, the GEO range of switchgear is in full 
production. Built by craftsmen in the traditional Ellison 
manner, this range has simple interior mechanism, 
reversible spark tips and moving contact assemblies and : 
many other features, and it is designed for easy main- —  - 4 
tenance. Please write for Leaflet C.L.244. = ‘ 


A.S.T.A. TESTED 
TO BS. 116: 1952 


Continuing a Tradition 


773 
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BIRMINGHAM ENGLAND 


of highest grade 
in 
NICKEL CHROMIUM 


NICKEL CHROMIUM IRON 
COPPER NICKEL 


also 
PURE NICKEL 
STAINLESS STEEL 
AND TITANIUM WIRE 


AW 
ALLOY WIRE CO. LTD. 
Lawrence Lane ° Old Hill 
Staffordshire 
Telephone: Cradley Heath 6575 


HEATING and 
VENTILATING 
EQUIPMENTS 


3-SkW FAN UNIT 
HEATER 


@ All types of space 
heating equipment 
supplied 

Safety Switch 

Summer Ventilation 
Accessible for service 
Economical and easy 
to insta 

W Fan Unit Heater £14.10.0 list 
W Fan Unit Heater £19.10.0 list 


Specification— 
Casing: Aluminium Alloy of high tensile strength. 
Elements: High-grade Nickel Chrome. Black Heat, easily replaceable. 
Motor: Shaded Pole Single Phase with large bearing surface. 
Voltages: 3 kW, 200/250 V, A.C. 
5 kW, 346/440 V, A.C. 
Finish: Polychromatic Bronze. 


H.V.E. (ELECTRIC) LTD. 


Viaduct Works, Kirkstall Rd., Leeds 4 
Phone: Leeds 29315 


tape 
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WELLINGS, MALE CO,LTD. 


FALCON WORKS, CARTWRIGHT ST.. WOLVERHAMPTON. 


We specialise ty 


Including Universal, 
Permanent Capacitor, 


Induction, Synchronous, 

Shaded Pole and Split Phase 

types. These motors are 

available with Single 

or Double Reduction 

Worm Gear Boxes, with 

a range of speeds 

from } r.p.m. up to 840 r.p.m. Our latest catalogue 

available on request. Also ask for details of our sewing machine 
motors—prompt deliveries. 


Illustration shows 
Parvalux S.D.19 
Single Reduction 
Worm Gear Unit 
with Split Phase 
Induction motor. 
1/8 h.p. with a range 
of final speeds from 
20 to 690 r.p.m,. 


Designed and Manufactured by 
REGO. TRADE MARK 


Telephone: 
Parkstone 3827 
PBX 

Telegrams: 
Parvalux, Parkstone 


PARKSTONE POOLE DORSET ENGLAND 
DHB/2919A 


Si 
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(From a photograph 
taken in one of the b : 
E. K. Cole Factories) 


Electronic components 


FOR ALL INDUSTRIES 
(ELECTRONIC APPARATUS) 
Used in every kind of Radio and Electronic apparatus and 


equipment, by all the leading manufacturers everywhere, 
BULGIN Electronic Components are overcoming problems of 
control in all the scientific and industrial fields, giving faithful 
and reliable service. The BULGIN research department and 
manufacturing units, with their unique skill and experience, 


build good electronic components on which you can depend. 


Over 10,000 different components are now available. 


* Full details will be found in fully illustrated Catalogue No. 
197/ER (free to trade letterhead or order). 


THE HOUSE OF 


BULGIN 


A. F. BULGIN & CO. LTD. 


BARKING ESSEX 
Tel.: RIPpleway 5588 (8 lines) 


- | MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


| 
1 
27 
D : 


MOTOR. Of the Squirrel Cage Totally Enclosed Type complying / 
with the B.S. Specification, terminal cover screwed for conduit. On , 
single phase the Motor is supplied with a condenser permanently 
/ connected for power factor correction and quiet running. fe 
CONSTRUCTION. The Motor is secured to a Ring which is a / 

: high grade iron casting of extremely robust construction by arms / 

\ of forged mild steel of ample strength to give rigidity to the 

\ complete Unit. / 

\ BLADES. Made from high quality mild steel sheets, vanes riveted / 
\ to a centre boss and designed to give maximum output with 

minimum power consumption. ; f 

> Many sizes available EX-STOCK 


Leaflet ER3 giving full 
details available on request f 


LONDON - MANCHESTER - BRISTOL 
(ELECTRIC MOTORS) LTD BIRMINGHAM - GLASGOW - LEEDS 
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“Inkwell” Graphic Instruments 


for recording: AMPS—VOLTS—WATTS—FREQUENCY— 
POWER FACTOR—SPEEDS—MAINS FAULTS—MAINS 
TRANSIENTS—LOAD ANALYSIS—OPERATING TIMES—ETC. 


providing: SINGLE AND MULTIPLE RECORDS IN PROJECTING, 
FLUSH AND PORTABLE CASES 


“Inkwell’? Minor. A new Miniature 
Grapher in Flush, Semi-Flush and 
Portable Types 


“Inkwell”’ Roll Chart Graphic 


Ammeter. Switchboard 


projecting case 


Portable 
Pattern in 
Wood Case 


Multi-Pen Recorder 


Catalogue Sheets 300A, 301A and 302A 


which describe the range fully will gladly F V E R FE “ey E DG Ci M B E 
be sent on request a CO. LTD. 


COLINDALE WORKS, LONDON, N.W.9 TEL: COLINDALE 6045 


LONDON OFFICE: COLUMBIA HOUSE, ALDWYCH, W.C.2. TEL: CHANCERY 5953/4 
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Electrode or Open Hearth? 


For many years we had been under the impression that the electrode arc furnace was 
suitable and economical only for the production of the higher grades of steel. Then 
came a few years ago the Battelle Report with the suggestion that American practice had 
shown that there was a case for the production of ordinary mild steel by means of the arc 
furnace. The introductory words of the report were:—‘“‘ Within the last few years 
improvements in furnace design and operation have materially lowered electric furnace 
steel making costs to the point where use of this process in the production of plain 
carbon steels appears to be almost competitive with the open hearth.” 

In his article “‘ Low Carbon Steel Production ” which we publish on page 313 of this 
issue, Mr. R. W. Evans says that the Battelle Report has highlighted those aspects of cost 
and operation which would affect a decision to use either the electric furnace or the open 
hearth process and the Electrical Review has enabled maximum benefit to be derived 
from the report by publishing articles giving the views of various sections of industry. 
Mr. Evans writes from the steelmaker’s standpoint, and electrically his article is not 
nearly so optimistic as those of Mr. R. L. Gaunt (electricity supply) in the Electrical 
Review of 14th May, 1954, and Mr. J. C. Howard (electric furnace manufacturing), 
Electrical Review, 18th June, 1954. 

It is claimed that the steelmaker had very little hand in preparing the report despite 
the fact that he would have had the greatest interest in its findings; also that there has 
been no significant expansion of electric furnace steel production in America. We feel, 
then, that the place of the electric furnace in this country may be different from its 
situation in the United States for, apart from considerations of steel quality, the relative 
prices of scrap and pig iron affect the economy. 

Mr. Evans seems to feel that the report has not dealt adequately with the question 
of steel quality, as he claims that the open hearth furnace is a better oxidising medium 
than the electric furnace because its higher melting temperatures depend upon an excess 
of air being present, while in the arc furnace there is no excess of air, so that those steels 
requiring a high oxygen content for their production are not so easily produced in the 
electric furnace. 

Be this as it may, our only object in obtaining these varied views was to try -to 
arrive at the basic facts out of some rather conflicting statements. We may not have 
been completely successful in obtaining definite conclusions, but we feel that the articles 
have done a great deal to clear the air. 
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NUCLEAR POWER IN WALES 


The anticipated statement by the Central Electricity 
Authority of its intention to site its fourth nuclear power 
station in North Wales was made last week. The 
proposal is to erect a 400-500 MW plant at Traws- 
fynydd, Merionethshire, which will be connected by 
an overhead line to the 275 kV transmission system at 
the Ffestiniog pumped storage station which is now 
being constructed about five miles distant. Cooling 
water is conveniently to hand in the shape of the 30- 
year-old Trawsfynydd reservoir provided for the 
Maentwrog hydro-electric scheme. 

Looking further ahead, the C.E.A. has picked a site 
for another North Wales nuclear power station—at 
Edern, Caernarvonshire. As this station will be on 
the coast unlimited supplies of cooling water will be 
available and, as in the case of Trawsfynydd, the 
reactors will be built on solid rock. 

These stations will be welcomed by the people in 
the North Wales area who, through their local authori- 
ties, have been pressing the C.E.A. to erect a station 
in the area. Already there are signs of opposition to 
the schemes although, no doubt, most of the objections 
by the amenity societies will merely aim at securing 
that the stations will be as unobtrusive and as handsome 
as possible. 


NEW EXPERIMENTAL REACTOR 


An announcement has just been made by the United 
Kingdom Atomic Energy Authority that it is intended 
to build a zero energy assembly for an entirely new type 
of gas-cooled nuclear reactor at the Authority’s proposed 
new research station at Winfrith Heath. The contract 
for a large part of the design and construction of this 
equipment has been awarded to the General Electric 
Co., Ltd. This zero energy assembly is the first stage 
in the development of a reactor system in which fuel 
temperatures will be raised well above those possible 
in present designs. The resultant higher gas tempera- 
ture would then enable electricity to be produced more 
efficiently by conventional steam turbo-generator plant 
or possibly by gas turbines. 

The experimental assembly will be used primarily 
to examine the nuclear properties of the system and to 
verify design calculations before proceeding to a power 
reactor. It is so designed that the nuclear reactions 
will take place at a very low rate and very little external 
radiation or heat will be produced. Hence the term 
“ zero energy.” If the experiments are successful the 
gas-cooled reactor and its associated heat exchanger 
system is likely to provide steam at pressures and 
temperatures equal to those at present attained in the 
more advanced fuel-fired boilers. 


EXTRAVAGANT CLAIMS 


At a time when a growing number of concerns are 
reporting reduced profits, the Confederation of Ship- 
building and Engineering Unions has confirmed its 
threat to call for a reduction of the working week from 
44 to 40 hours, as well as demanding an extra week’s 
holiday with pay, two further “statutory” days’ 
holiday and holiday pay based on earnings instead of 
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the basic rates. The cost of conceding these claims is 
put at well over £200 million a year; the increase 
negotiated in May last is already expected to add about 
£140 million to costs in a full year. 

During the discussion of the resolutions at last week’s 
annual general meeting of the Confederation Mr. W. 
Carron, president of the Amalgamated Engineering 
Union, claimed that shorter hours would stimulate 
efficiency in the engineering industries by forcing the 
employers to modernise their factories in order to 
produce the same amount in a shorter time. It has 
been suspected that the unions’ demand for a shorter 
working week was merely a subterfuge for securing 
four extra hours at overtime rates, but one delegate 
warned the meeting of the danger of this idea which, 
he said, would make a mockery of the demand. 


ELECTRICITY IN THE HOME 


In 1955 the Utilisation Research Committee of the 
Central Electricity Authority and Area Boards carried 
out a survey of domestic electricity consumers. On the 
basis of visits to one in every thousand consumers, a 
first report was published last year which gave the 
estimated appliance saturation factors and other useful 
data. This has now been follov’2d by an interim report 
which analyses the annual electricity consumption of 
householders possessing particular electrical appliances, 
e.g., cookers, water heaters and space heating equip- 
ment. 

From this a number of interesting points emerge, 
such as that generally consumption is greater in the 
south than in the north. In the case of space heating, 
the average in the south at the time of the survey was 
760 kWh while in the north it was only 460 kWh; from 
this it would appear that in the north electricity is used 
to a greater extent for supplementary heating only. It 
is also seen that utilisation rises sharply with installed 
load (up to 1 kW, 125 kWh per annum; over 5 kW, 
3,200 kWh). 


BRUSSELS, 1958 


Good progress is being made in the construction of 
the British Industries Pavilion at the 1958 Brussels 
Universal and International Exhibition in which the 
electrical section will be the leading feature. Arrange- 
ments are not so far advanced, however, that it is too 
late for electrical manufacturers who have not already 
done so to come. forward with their financial support. 
Although the exhibits in the section will not be 
individually labelled with manufacturers’ names, a list 
of those who are participating will be prominently 
displayed and they will enjoy other benefits. The 
Organising Committee is at the B.E.A.M.A. offices, 
36, Kingsway, London, W.C.2. 

The display will demonstrate Great Britain’s elec- 
trical achievements and this theme will be reinforced 
by a British Electrical Conference in the Exhibition 
Auditorium on 16th and 17th May next. At this 
gathering Sir John Cockcroft will present a paper on 
nuclear power and Sir Gordon Radley one on com- 
munications; the Conference will conclude with a 
reception. Both the electrical display and the 
Conference are being well publicised. 
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Duane the war great advances were made in the 
development of pulsed sources of radio power at centi- 
metric wavelengths for use in radar systems. When these 
sources subsequently became available for general use, 
they greatly assisted in the development of the electron 
linear accelerator and also made feasible a type of machine 
known as the microtron. The principle of operation of 
the microtron was established by Veksler in 1945! and 
the first machine of this type was constructed in Ottawa 
(Redhead et al.) in 1950.” 

Essentially, the microtron is a resonant cavity in a 
constant magnetic field. When the cavity is fed with 
power at its resonant frequency, it develops an alternating 
field along its axis which is used to accelerate a bunch 
of electrons as they pass through the cavity. After 
leaving the cavity, the electrons are bent into a circular 
orbit by the magnetic field so that they re-enter the cavity 
and are further accelerated. Using a source of power 
of about 1 MW in the pulse it is possible to produce 
fields of about 1 MV/cm in the cavity, so that the increase 
in energy of an electron each time it passes through the 
cavity is considerable and of the order of its rest energy. 


How a Cyclotron Operates 


To understand the principle of operation of the micro- 
tron, it is useful first to discuss the mode of operation of 
a cyclotron, a machine for the acceleration of heavy 
particles such as the proton (rest mass= 1,836 X rest mass 
of the electron). In a cyclotron, the particles are 
accelerated by crossing the gap between two D’s in a 
constant magnetic field. Due to the magnetic field, the 
particles follow a semi-circular path between successive 
crossings of the gap, the radius of which slowly increases 
(as shown in Fig. 1). The D’s are flat, hollow cavities 
into which the electric field cannot penetrate so that the 
particles are only accelerated at the gap. The frequency 
of the radio power supplied to the D’s must be matched 
to the time taken to describe each semi-circle so that the 
particles always cross the gap at the correct phase. 


The time to describe each semi-circle, given by T=" 


where m is the mass of the particle, c the velocity of 
light, B the magnetic flux and e the charge on the proton, 
must be equal to half the period of the r.f. supply. Note 
that this time is independent of the radius of the orbit, 
the increase in radius being exactly counterbalanced by the 
increase in speed of the particle. It is due to this fact 
that the cyclotron is able to operate at a constant 
frequency, the particles keeping in step as they are 
accelerated. 

This state of affairs is only approximately correct, how- 
ever, and as the velocity v of the particle increases, its 


relativistic mass, given by Mo becomes appreciably 


v2 
larger than its rest mass m,. Thus, T can no longer 
be considered constant, but slowly increases and the 
particle begins to get out of phase relative to the accelerat- 
ing voltage. If it were possible to increase the voltage 


between the D’s to such an extent that instead of getting 
out of phase slowly, the particle took.an extra time corre- 
sponding to 360 deg of the r.f. to describe each successive 
semi-circular orbit, it would always arrive at the gap at 
the correct phase, and the difficulty would be overcome. 


THE MICROTRON 


An Electron Accelerator 


By R. E. JENNINGS, Ph.D.* 


The voltage required for a cyclotron to operate in this 
way with protons is fantastic, being about 2,000 MV 
between the D’s, but this is the idea upon which the 
microtron depends. In this case the particles being 
accelerated are electrons whose rest energy is equivalent 
to 511 keV. To increase their mass by their rest mass 
they have to be accelerated through a voltage of 511 kV. 
With a pulsed magnetron giving a peak power of I or 
2 MW at a wavelength of 10 cm it is possible to create a 
field across the lips of a resonant cavity which corresponds 
to a potential difference of this order. 


MAGNETIC FIELD 


Fig. |.—Basic arrangement 
of the cyclotron 


VACUUM CHAMBEF 


Principle of Operation 


The orbits in the microtron all have a common tangent 
along the axis of the resonator, as shown in Fig. 2. 
Assuming that the electrons start at rest on the left-hand 
cone, and gain an energy of 511 keV or one rest mass 
during their first transit, they leave the resonator with 
a total energy of two rest masses. The time for the 
electron to describe its orbit is directly proportional to 
the total energy of the particle and inversely proportional 
to the strength of the magnetic field. Thus, for the 
particle leaving the resonator with a total energy of two 
rest masses, the magnetic field can be adjusted so that 
the particle takes two periods of the rf. field to describe the 
first orbit. It then re-enters the cavity in phase, gains 
energy equivalent to a further rest mass, leaves the cavity 
with a total energy of three rest masses and takes three 
periods to describe the second orbit and so on. In this 
way the electron stays in phase and continues to gain 


* University College, London. 
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EXTRACTOR 


RESONATOR 


VACUUM FLANGE 


WATER LOAD 


Fig. 2.—Essentials of 
the microtron 


LINE LENGTHENER 


MAGNETRON 


energy. Its velocity is soon very close to the velocity 
of light but the mass of the particle is increasing, its 
total energy being given by E=mc”, where m is the mass 
of the accelerated electron. 

The description given above is for an “ ideal ” electron. 
The amount by which an electron can deviate from the 
motion of the ideal electron has been shown’ to result 
in energy variations of less than one-tenth of a rest mass, 
ie. less than +0-05 MeV, and it is independent of the 
output energy. This means that the percentage variation 
decreases with increase in the final energy of a machine. 

A number of different modes of acceleration are 
possible, the conditions that have to be satisfied for the 
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magnetic flux B and the effective accelerating voltage V 
being given by:— 


WweMo 

B= 
2 


Here w is the angular frequency of the r.f. supply and 
a and b are any integers such that a>b and b>1. The 
condition described above corresponds to b=1, a=2. 
This is the optimum mode as (a—b)=1, corresponding 
to the maximum value of B and therefore physically the 
smallest size of magnet for a given energy. The corre- 
sponding value of V is the smallest for all modes with 


2 
(a—b)=1 and is given by V = = i.e. the energy eV 


gained per transit is equal to the rest energy m, c’. 

The value of B is proportional to the angular frequency 
w which should therefore also be a maximum. There 
comes a limit to what is practically possible and so far 
the maximum frequency used is 3,000 Mc/s for the modes 
characterised by (a—b)=1. It might be possible to use 
frequencies up to 5,000 Mc/s in this mode, but for higher 
frequencies the transit time for the first orbit becomes 
relatively too long with a resonator of reasonable design 
and it would also be difficult to make the first orbit 
clear the resonator. 

For the optimum mode the value of B is 1,060 
gauss/cm* for a frequency of 3,000 Mc/s. This is a 
comparatively low field so that the dimensions of a 
microtron magnet are correspondingly of an order of 
magnitude greater than for a betatron or synchrotron of 
the same energy. On the other hand, as the field is static, 
the magnet is very much cheaper to make and simpler 
to operate than the a.c. magnets used in these machines. 
This is a big advantage. 

The magnet for microtrons of a few MeV final energy 
is straightforward in construction. An electromagnet is 


Fig. 3.—Coils being wound on to the magnet of a 25 MeV microtron at University College, London 
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preferable so that small adjustments can be made to the 
field. Between the circular poles of the magnet is placed 
the vacuum box. The body of the resonator is machined 
from a block of tellurium copper, through which a flat 
cylindrical hole is made. The conical poles are hard 
soldered to copper discs which are clamped into circular 
recesses on each side of the body of the resonator. The 
body of the resonator is soldered on to the end of a piece 
of waveguide, a coupling hole of suitable dimensions being 
cut at this point. The waveguide, fitted with a vacuum 
flange, passes into the vacuum box, the waveguide system 
being evacuated through the hole in the cones. The 
resonator is arranged to sit towards the edge of the 
magnetic field in the fall-off region so that the electrons 
are focused to the median plane. The power required 
to feed the cavity can be estimated by taking its shunt 
impedance as about 1 M® and the peak volts required 
at 600 kV. The power then required is about 0-18 MW 
during the pulse. However, using a magnetron as the 
source of r.f. power, and feeding from one resonant circuit 
to another, it is necessary to include a resistive element in 
the system to obtain stability. This takes about half the 
power, so 0:36 MW is required before taking into account 
the loading by the electron beams passing through the 
resonator. Thus, between o-5 and 1 MW is necessary 
during the pulse. As the BM 735 magnetron used 
operates at a fixed frequency it is necessary to tune the 
resonator; this is done by a simple thermal arrangement 
which is slow but has no backlash. 


Electron Emission 


In the microtron an injection system is not essential 
as the field between the tips of the cones is so intense 
that sufficient numbers of electrons are emitted from the 
cones themselves. As only electrons from one of the cones 
can be used, to keep the loading on the cavity to the 
minimum it is essential to.suppress the emission from 
the other cone during the alternate cycle. This is done 
by gold plating and polishing both cones and then 
inserting in the cone from which emission is required a 
thin aluminium sleeve, adjusted to protrude a few 
thousandths of an inch into the gap of the cavity. In 
this way a forward to backward ratio of about 20:1 can 
be achieved. 

While emission of electrons in this way is simple it 
has a number of disadvantages. The electron emission 
depends upon the state of the emitting surface and is not 
easily controllable. The majority of the electrons are 
emitted at the peak of the sine wave and, taking a com- 
paratively long time for the first transit, barely arrive 
inside the phase stable region. The electrons from the 
first orbit are diverging and have a wide energy spectrum; 
consequently only a small fraction of them continue into 
the second and later orbits. A number of attempts have 
been made to introduce a gun but without any great 
success. A suggestion by O. Wernholm of Stockholm‘ to 
use an L-type cathode pulsed at 80 kV and situated so 
that it gives a stream of electrons which is bent into an 
orbit of about 1 cm radius to arrive at the resonator in 
the correct direction looks the most promising, but the 
vacuum conditions would be far more stringent to avoid 
poisoning the cathode. 

The microtron built at Ottawa in 1950 worked at a 
wavelength of 10 cm and the final energy of the electrons 
was 44 MeV (kinetic). A similar machine was constructed 
at University College, London, and has been operating 
since 1951.5 This machine was the first to be fitted with 
an extractor system which consisted simply of an iron 
cube put into the magnetic field to supply a field free 
oath for the electron beam (see Fig. 2). In the microtron, 
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extraction is simple because opposite the resonator the 
orbits are separated by about an inch (A=10 cm) and so 
there is sufficient room to insert a tapered iron pipe 
without disturbing the previous orbits appreciably. About 
70 per cent of the beam is extracted in this way, the beam 
having a divergence of 1-5 deg in the horizontal plane and 
0-3 deg in the vertical plane (semi-angles). The energy 
of the beam is 44 MeV (kinetic) and the energy spread 
+4 per cent. The energy of the electrons in the final 
orbit of a microtron (working at a given frequency and 
in a given mode) increases as the diameter of the poles 
of the magnet. At University College, construction has 
recently commenced on a 25 MeV machine. The poles 
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Fig. 4.—General design of a 25 MeV microtron magnet 


of the magnet have been cast by Edgar Allen & Co., Ltd., 
and have a diameter of 80in. The poles themselves are 
to form the top and bottom of the vacuum chamber, 
the walls of the chamber being made from a strip of 
aluminium rolled and welded. The magnet windings are 
shown being put on the poles in Fig. 3. The winding 
gear consists of a trolley guided round the magnet. The 
trolley carries the reel of copper strip, which is fed out 
through a friction device at the correct level for each 
pancake. 

In the photograph the poles are shown separated by 
wooden beams; in the final arrangement the poles are 
separated by blocks of dynamo steel around the periphery 
of each casting, these blocks also forming the return 
path for the flux. The general design of the large magnet 
is shown in Fig. 4. 

There are one or two noticeable differences in the 
design of the r.f. system between the small and big 
machines. In the smaller machine the r.f. pulse is 2 usec 
in duration. During the first usec the voltage across 
the cavity is rising to its maximum value, leaving a usec 
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for the acceleration of electrons. However, whereas in 
the smaller machine it takes only a very small fraction 
of a microsecond for any one electron to be accelerated 
to its final energy, in the larger machine this time is about 
4 usec, so that a beam would only be obtained during 
the remaining 3 sec of a 2 psec pulse. Because of this 
fact, it has been decided to use a 3 psec pulse, in which 
case a beam is obtained for 14 sec and the output is 
trebled. Another consequence of the longer time taken 
to accelerate an electron to its final energy is that, at 
the end of the r.f. cycle, the machine is full of electrons 
(all those emitted during the last 3 usec) of energies up 
to 25 MeV which will not be further accelerated, and 
which will finally hit the resonator to give an unwanted 
but quite intense beam in the backward direction. This 
can easily be avoided by arranging a pair of plates in 
an early orbit which can be pulsed + usec before the end 
of the r.f. cycle to deflect the electrons down into the 
pole. Thus, electrons which cannot be fully accelerated 
will be stopped at this point, and the energy of the 
electrons so stopped is comparatively low and screening 
against the consequent radiation, which is in the forward 
direction, is easy. 

The big problem connected with the design of the 
25 MeV microtron is the precession of the orbits through 
magnetic field irregularities or an overall tilt of one pole 
relative to the other. In particular, due to the small 
size of the hole in each cone compared to the final orbit 
diameter, it is important to prevent any precession of 
the orbits across the hole of the resonator. To avoid as 
far as possible any precession of this kind, both halves 
of the magnet were machined on the horizontal lathe with 
the point of entry of the resonator at the same orientation. 
Thus, any irregularities in the lathe bed, reflected in the 
contour of the pole faces, were evenly distributed about 
a line through the resonator normal to the common 
tangent. In this way the precession across the hole of 
the resonator should be reduced to the minimum and 
final corrections can be made with pole face windings. 

Another set of concentric pole face windings, each 
separately energised, are to be mounted on each pole to 
“ shim up ” the drop of about one per cent to be expected 
at the centre of a magnetic field of this type which has 
a large diameter to gap ratio. In this way the precession 
about the resonator, which is not nearly so serious as 
that across the resonator, can be avoided. 

Although the magnet is very large for an energy of 
25 MeV when compared to, say, a betatron, it has a 
number of advantages. The magnet, being a d.c. magnet, 
is cheap and simple to construct and energise. Extrac- 
tion of the beam should not be too difficult provided care 
is taken to see that the disturbance to previous orbits is 
not too serious and in particular to avoid as much as 
possible any movement across the hole of the cavity. To 
achieve this it will be necessary to mount a dummy 
extractor opposite to and in line with the extractor itself. 
The beam is expected to be very nearly mono-energetic 
and fairly parallel. 


Applications 

A number of microtrons have already been built in this 
and other countries. Some have been used to make 
further studies on this method of acceleration,?:*® one is 
being used as an injector for a larger machine, while a 
number have been used to supply a beam of high energy 
electrons for experiments such as the scattering of 
electrons from atomic nuclei or the measurement of the 
X-ray beam produced when electrons are passed through 
matter. In all these experiments the electron beam falls 
on to a thin foil of material, often a thin sheet of metal, 
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and the microtron is particularly suitable as its beam is 
very nearly mono-energetic and parallel. This simplifies 
the experimental apparatus considerably and also helps 
to reduce the background level of the Geiger or scintilla- 
tion counter which is frequently used as the detector. 

In the past, there has been considerable interest in the 
possible use of this type of machine in the treatment of 
cancer. The cost of production, as against a linear 
accelerator, is very much less because little high 
precision machining is required in its construction (the 
magnet tolerances are not very close if the final energy is 
not more than a few MeV). However, although the beam 
intensity can be increased by raising the pulse repetition 
frequency, etc., it is still not enough for medical purposes. 
If sufficient attention were paid to the problem of injection 
it is quite likely that the intensity could be raised as much 
as a hundredfold. This is a difficult problem, however, 
and until such time as it is solved, the linear accelerator 
is worth the extra cost where an intense beam is required. 
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Snowy Scheme Agreement 


THE Government of Victoria has approved in general the 
draft agreement on the use of electricity and water from the 
Snowy scheme, subject to clarification of certain points 
regarding the possibility of flooding on the Upper Murray 
River, but these points are expected to be settled very 
shortly. 

Announcing this on 7th August, the Minister of Electrical 
Undertakings (Mr. G. O. Reid) said the draft agreement was 
a good one for Victoria. Snowy power, Mr. Reid said, 
would be shared on the basis of two-thirds to New South 
Wales and one-third to Victoria after the Commonwealth 
had taken what electricity it required from the scheme for 
use in the Australian Capital Territory and in and near the 
Snowy Mountains area. Commonwealth requirements were 
not expected to be large. 

As far as practicable, the State Electricity Commission of 
Victoria and the Electricity Commission of New South Wales 
would be permitted to take their respective shares of elec- 
tricity when it best suited their needs. Broadly, the financial 
clauses ensured that the cost of electricity to Victoria and 
New South Wales would be no greater by taking Snowy 
electricity than it would have been had each State continued 
to rely solely on its own resources. 

The Snowy scheme would begin to supply electricity to 
Victoria in 1959. ‘ Initially, the output available to Victoria 
would be only 25 MW of peak-load power, but this share 
would progressively increase to 200 MW in 1963. The 
capital cost to the State if it had to provide an equivalent 
amount of thermal plant and related coal production assets 
would be some £25 million. Looking further ahead to the 
completion of the scheme—about 25 years hence—Victoria’s 
share would be over 900 MW. 

Work was already in hand, Mr. Reid said, on the power 
line to connect the Victorian system with the Snowy scheme. 
This line would be 62 miles long, and would operate at 
330 kV. It would run from a new switching station at 
Dederang (near Kiewa) to the River Murray a few miles 
south of Towong, where it would connect with another 
330 kV power line from the Snowy Mountains scheme. 
Viewed as an irrigation scheme, Mr. Reid said, the Snowy 
project would provide an extra 400,000 acre-feet of water 
a year diverted into the ‘Murray, which would be shared by 
Victoria and New South Wales. 
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Low Carbon Steel Production 


By R. W. EVANS, T.D., M.Met., F.I.M. 


Tue Battelle report on comparative economics of open 
hearth and electric furnaces for production of low carbon 
steels has performed a useful service for all countries in 
that it has highlighted those aspects of cost and operation 
which would affect a decision to use either the electric 
furnace or open hearth process in given circumstances. 
The Electrical Review also has enabled maximum benefit 
to be derived from the report by publishing articles dealing 
with it from different angles. 

One feels that the report revealed a situation which had 
been suspected to exist for some time, i.e. that the electric 
furnace process for manufacture of low carbon steel in 
the U.S.A. was as economically attractive as the open 
hearth process. Indeed, the whole matter is summed up 
in the introduction. ‘ Within the past few years, improve- 
ments in furnace design and operation have materially 
lowered electric furnace steel- 
making costs to the point where 
use of this process in the pro- 
duction of plain carbon steels 
appears to be almost com- 
petitive with the open hearth.” 

The electric furnace is a 
large consumer of electricity, 
so it was of great interest to 
electricity authorities and coal 
producers, let alone electric 
furnace and equipment manu- 
facturers, to ascertain the facts 
of the situation. The Battelle report is the result. It 
is interesting to note that steel manufacturers had little 
hand in it despite the fact that they would have the 
maximum interest in its findings. It is also interesting 
that no significant expansion of electric furnace produc- 
tion in the U.S.A. has taken place as a result of the report. 
It is likely that the steel manufacturers had privately made 
similar comparisons to those published in the report and 
had come to their own conclusions. 

The place of the electric furnace in British economy 
may be different from that obtaining in the U.S.A. For 
instance, quite apart from considerations of steel quality, 
relative prices of scrap and pig iron affect the economy, 
and these are given in the report as $43 per ton for steel 
scrap and $33 per ton for hot metal, a situation fairly 
remote from that prevailing in this country and on the 
Continent. If the electric furnace is happier on high 
scrap charges, from this point of view in the United 
Kingdom it should compare even more favourably with 
the open hearth process. 


Quality Considerations 


From the steelmakers’ viewpoint one of the most 
important matters is the question of steel quality, and in 
the author’s opinion the report has not dealt adequately 
with this aspect. To compare the electric furnace with 
the open hearth some thought must be given to the 
qualities of steel which can be best and most economically 
produced by each process and fit into the picture of 
probable future quality demands. 


Carbon 


Primarily, the open hearth is a better oxidising process 
chan the electric furnace, because its high melting 


THE AUTHOR DISCUSSES 
THE IMPLICATIONS OF THE 
BATTELLE REPORT ON THE 
USE OF THE ARC FURNACE 


temperatures produced by the flame depend on an excess 
of air being present, at any rate, with existing designs of 
furnace. During the melting operation, therefore, scale 
or iron oxide is formed on the surface of all scrap which, 
as melting proceeds, forms a slag along with smaller 
quantities of oxidised metalloids. Then, after the additions 
of cold pig or hot metal, this powerfully oxidising slag is 
able to start work right away in attacking the silicon, 
carbon, and manganese now introduced into the charge. 
Thus, one of the principal chemical ingredients required 
for the refining operation is automatically produced in the 
open hearth process during the heating and melting 
operation. This, however, is not so in the electric process, 
primarily because there is no excess air in the furnace 
and although there must also be some air diffusions, 
scaling of the charge is inhibited. Indeed, one must be 
careful not to have too high an 
oxygen potential in the furnace 
atmosphere because of oxida- 
tion loss of the electrodes. 

Thus, those types of steel 
requiring high oxygen poten- 
tials for their production, i.e. 
low carbon rimming steels, are 
not so easily produced in the 
electric furnace; although the 
charge can be melted fast 
the later stages of the refining 
operation, say, from 0-12 per 
cent carbon down, are impeded unless helped artificially. 
Furthermore, a good rimming steel must be tapped in a 
highly oxidised state to promote and maintain a brisk 
rimming action so that apart from the elimination of 
carbon, finishing slags are required to be of an oxidising 
nature. 

To produce such steels in the electric furnace at an 
economical rate it is essential to use oxygen. In the open 
hearth furnace it is a help, but in the electric furnace it 
is imperative. A source of oxygen must therefore be 
included in the capital estimate of such a plant if it is to 
be applied to low carbon steels. It is doubtful whether 
sufficient provision has been made in the report, both in 
capital and oxygen consumption, for this possibility. 
Difficulty in producing low carbons is in no way diminished 
by the tendency to pick up carbon from the electrodes so 
that carbons of, say, 0:04 per cent or less, are difficult 
to obtain in spite of heavily oxidising conditions. 


Yields 


The Fe content of the slag and the slag weight will 
determine the metallic yields obtainable. To drop carbon 
to low limits, the Fe in the slag must rise and the yield 
drop. For low carbon steels the comparisons of yields 
shown in the report are too favourable to the electric 
furnace, although due to lower slag volumes the 
electric furnace may have slightly less Fe loss. The use 
of hot metal will increase slag volumes in the electric 
furnace and under these circumstances there may be very 
little difference in the metallic yield. So far as the ingot 
yield is concerned, if large ingots are required, the electric 
furnace may be at a disadvantage in that with lower weight 
charges which is usually associated with it, a given ingot 
butt will form a larger percentage loss of the charge. 
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Top view of 60-ton swing roof arc furnace 


Where hot metal or cold iron are used, the low oxygen 
potential of the electric furnace becomes a disadvantage 
in that phosphorus also must be oxidised and the 
phosphoric oxide can only be retained in a slag containing 
iron oxide, otherwise reversion occurs. It is true that 
by the use of multiple slags, phosphorus can be eliminated 
from the system, but it has first to be removed from 
the steel bath. In this country, using higher phosphorus 
iron than in the U.S.A., this will be a more important 
consideration. Whereas American practice may get away 
with one slag only, in this country multiple slags will be 
required both with regard to phosphorus and sulphur. 

On the other hand, the production of balanced steels 
and steels with carbon contents in the region of 0-12 to 
0-20 per cent will be comparatively easily produced in the 
electric furnace, although oxygen can be used with more 
advantage than in the open hearth process. These com- 
moner steels can be produced with one slag and, there- 
fore, faster and more economically. 


Nitrogen 

It must also be counted against the electric furnace that 
there is the possibility of nitrogen absorption by the steel 
due to fixation of nitrogen in the electric arc. The 
presence of even small quantities of nitrogen in such steels 
makes them prone to age hardening; the average nitrogen 
content in open hearth steels ranges from 0-0035 to 0-0040 
per cent and even with these low figures loss of ductility 
in the sheet due to age hardening 1s sometimes encoun- 
tered. Thus, basic Bessemer steels conventionally pro- 
duced with blown air may contain up to 0-016 or 0-018 
per cent N, which makes them totally unfitted for deep 
drawing purposes and even for most qualities of tinplate. 
However, using a blast mixture of steam and oxygen in 
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place of air, nitrogen contents as low as 0-002 per cent 
can be produced and the steel is then comparable with 
open hearth quality. Figures of nitrogen for electric 
furnace steels up to 0-006 per cent and even higher have 
been quoted, which would be a serious disadvantage for 
these qualities. One method of compensating for this 
condition would be to go even lower in carbon and/or 
phosphorus, but, as shown above, this cannot be a very 
attractive solution. If the steel is killed with aluminium 
to produce so-called “ stabilised ” grades in which nitrogen 
is not so deleterious, then the carbon content must be held 
to 0-06 per cent maximum in the killed pit sample so no 
further loss of carbon occurs in the moulds due to rimming. 
However, for rimming grades, nitrogen must be excluded 
as far as possible. 


“ Tramp” Elements 


The presence of nickel and copper in these deep 
drawing steels must also be carefully watched. In the 
best grades limits of 0-10 per cent for each element are 
desirable with a maximum of 0-15 per cent for the two 
combined. Tin also should not be higher than 0-02 per 
cent. In a 100 per cent scrap charge for which ordinary 
grades of scrap have to be purchased, some difficulty may 
result, at any rate in the United Kingdom. For instance, 
open hearth charges using 50 per cent iron, 20 per cent 
mill scrap, and 30 per cent purchased scrap frequently 
run well over 0-10 per cent nickel and copper. However, 
if the electric furnace process is installed alongside a 
Bessemer plant, which can absorb only limited quantities 
of the scrap it produces, then the electric furnaces can 
be used to melt 100 per cent mill scrap. In this case 
nickel and copper difficulties will not arise. If duplex 
practice is used, then the danger of high nitrogen in steel, 
which persists from the Bessemer process, again arises, 
particularly if the metal is fully blown before transfer 
to the electric furnace. The Battelle report discusses 
the effect of nitrogen and “ tramp ” elements, stating that 
although nitrogen may be picked up in certain alloy steels 
this will not occur in plain carbon steels. In the author’s 
view there is evidence that even in plain carbon grades 
there will be a pick-up of nitrogen. ‘“ Tramp ” elements 
appear to exist in British scrap in greater quantities than 
in the United States, so that precautions necessary in 
America are doubly so in the United Kingdom. Thus, 
electric process scrap supplies must be rigorously 
inspected. 

Temperature control of electric furnace steel is more 
precise than that of open hearth steel, so a greater propor- 
tion of electric furnace heats could be expected to tap 
within a given temperature range. This is undoubtedly 
beneficial for all grades of steel. 


Refractories . 


As transformer capacities increase, enabling more power 
to be used and higher melting rates to be achieved, so 
the stress on roof refractories increases. In the open 
hearth furnace this difficulty (which is becoming more 
pronounced with higher rates of driving) can be met by 
installing an all-basic roof. Provided such roofs are 
maintained at high temperatures without cooling, they 
can be used with advantage, but with fluctuating tempera- 
tures they are liable to spall and have a short life. This 
disadvantage would appear to be inherent in electric 
furnaces with swing roofs and using no hot metal. If 
transformer powers.are still further stepped up, roof life 
may become an important consideration. 

For killed steels requiring low sulphur contents, and 
also for alloy steels, the electric furnace is unrivalled. 
The precise control of alloy content, temperature, state 
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of oxidation, and of sulphur elimination is of a consider- 
ably higher order than is possible in the open hearth 
furnace. 


Continuous Casting 


When the continuous casting process is perfected the 
handling of large tonnages of steel in one ladle may be 
a grave disadvantage and this will be experienced with 
large single-ladle open hearth furnaces. It would appear 
that the electric furnace has a definite advantage here 
because, even if its capacity is 200 tons, it can be tilted 
and the charge taken off, if necessary, in two or more 
ladles. Incidentally, such smaller batches of steel are 
more conducive to economy in soaking pit operation, 
eliminating as they do the very large pit installations 
which are required to cope with bunched conditions of 
large open hearth charges. These advantages are shared 
also by the Bessemer processes to which reference will 
be made later. 

The whole question of quality of low carbon deep 
drawing steel must be judged in relation to the way in 
which future quality requirements are likely to develop. 
It seems probable that even greater ductility may be 
looked for in the future, which means that there will be 
no relaxation in the carbon, sulphur, nitrogen and tramp 
element specifications. It is doubtful whether much 
lower carbons can be produced economically in any steel- 
making process due to the high states of oxidation which 
are necessary. Lower phosphorus helps the ductility and 


in this respect the 100 per cent scrap charge has the 
greatest advantage. For hot metal users the lower 
the phosphorus in iron the better. Sulphur limits are 
likely to be kept low. 


Comparison with Bessemer Processes 


In the United States the wide strip mill era commenced 
before the last war; in Europe it is only just starting. It 
would appear, therefore, that the demand for low carbon 
steels is likely to rise steeply during the years to come, and 
that increases in ingot production will be largely in the low 


carbon grades. On the Continent, however, the electric 
urnace will have rivals other than the open hearth furnace 
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in the newly developed oxygen blown convertor processes. 
These methods include top blown Bessemer convertors 
and the use of steam/oxygen or CO,/oxygen blasts in the 
conventional bottom blown convertor, and are particu- 
larly suited to the production of low carbon steels with 
quality rivalling that of the open hearth. In these pro- 
cesses nitrogen contents in the steel of not over 0-003 per 
cent are produced as a matter of course, carbon contents 
are easily kept low, “‘ tramp ” elements are small, and at 
least half the sulphur in the charge can be removed. This 
means that if the pig iron contains 0-03 per cent sulphur 
the steel will contain not more than 0-015 per cent, but, 
on the other hand, phosphorus is likely to be higher, 
perhaps up to 0-025 per cent, even after double slagging. 
Nevertheless, the high speed with which some convertor 
steels are made make it difficult precisely to determine 
the end part of the reaction and to control its progression, 
so that the product is said not to be so consistent in quality 
as open hearth, and certainly not so compared with the 
electric furnace. For instance, a 50-ton heat blown with 
oxygen/steam in a conventional convertor can be expected 
to take not more than ro minutes’ blowing time, which 
is exceedingly fast conversion. 

It is likely that further developments of these processes 
will take the form of perfecting instrumentation for the 
precise determination of temperatures during the blow, 
and of photometric and spectroscopic examination of the 
flame as a guide to the way in which reactions are pro- 
ceeding. The extent to which these pneumatic processes 


Left : Control panel of an electric 
arc furnace 


Below: A 60-ton swing roof top 
charge arc furnace with the charg- 
ing basket in position 
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develop will depend largely on the phosphorus content 
of the iron available. Thus, top blown oxygen steels for 
deep drawing cannot be successfully produced from higher 
than 0-35 per cent phosphorus irons whereas bottom blown 
steels, using air, will require not less than 1-8 per cent 
phosphorus. Enrichment of the blast with oxygen 
enables irons to be used containing as little as 1-6 per 
cent phosphorus, so there exists a gap in phosphorus 
content which the blown processes cannot at the 
moment fill. 

Possibly not enough weight is given in the Battelle 
report to the Bessemer processes as a rival to the electric 
furnace. Even in the United States a number of top 
blown convertors are in operation and further installa- 
tions are contemplated. These vessels can use 20 per 
cent or more scrap. In Europe also, where there is much 
high phosphorus ore, the Bessemer process flourishes and, 
in the author’s view, is not likely to yield to the electric 
furnace. 


Availability of Raw Materials 


This brings us to the vast subject of the future avail- 
ability of raw materials and of fuels. The greater part 
of the world’s known iron ore reserves are in the low 
phosphorus class, giving about 0-1 to 0-3 per cent phos- 
phorus in the pig iron. These are the old pre-Cambrian 
ores which comprise the Lake Superior, Labrador, Brazil 
and Venezuelan ores, among the more important deposits. 
Most of the world’s known high phosphorus ores are 
situated in Europe. Such are the Jurassic ores of Oxford- 
shire, Northamptonshire and Lincolnshire, the Minette 
ores of Lorraine, and the Salzgitter ores of Germany. 
Although they are of different origin, Sweden also 
possesses resources of high phosphorus ores. In other 
parts of the world the Newfoundland and Alabama ores 
of the American continent are the most important. 

This state of ore distribution has resulted in a distinc- 
tive pattern of steelmaking. In the United States the 
stationary basic open hearth furnace predominates, work- 
ing on about 0-2 to 0-25 per cent phosphorus iron. In 
Europe the high phosphorus ores have led to the develop- 
ment of the tilting furnace and of the basic Bessemer 
process. On the Continent open hearth furnaces are 
generally associated with basic Bessemer plants and have 
a low phosphorus iron similar to that in the United States 
because the high phosphorus ore is applied solely to the 
Bessemer process. It is a sad fact that no open hearth 
furnaces in the world are now working with such high 
metallurgical loads as those in the United Kingdom. 
This does not seem a situation conducive to a large-scale 
development of the electric furnace in the near future 
either in the United Kingdom or, for that matter, on the 
Continent. 


Availability of Energy 


What may be an even more important aspect is the 
supply of fuel and energy, although this a long-term factor. 
According to the latest estimates* prepared by the U.S. 
Atomic Energy Commission and others, economic world 
reserves of the “fossil” fuels, coal, oil and natural gas, 
are now fairly well known. Based on forecasts of the 
increase of energy consumption per head of population, 
and of increases in population, it is estimated that by 
1975 world reserves of fuel oil and natural gas will be 
reduced to the point that while there will be still fuel 
in reserve, the cost of production and price will be 
increasing. At the same time the cost of electrical energy 


*L. R. Hafstad—Director, Division of Reactor Development 
A.E.C. Blast Furnace and Steel Plant, Feb., 1955, pp. 228 et seq. 
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from nuclear and hydro-electric sources will be decreasing. 

Now it must be realised that open hearth furnaces 
depend entirely on “fossil” fuels or their derivatives 
for heat. There is no known method, and this seems a 
real difficulty, of furnishing the high-temperature heat 
required for steel-melting processes direct from a nuclear 
reactor. There is comparatively little difficulty in making 
electrical energy, however, from nuclear sources. Bearing 
in mind that in this country at least, production of coal 
is not likely to rise or its price to drop, and that its 
sulphur content is likely to increase, one cannot escape 
the conclusion that the next few decades will see 
electricity becoming the prime source of energy. This 
points inexorably to the eclipse of the open hearth furnace 
in favour of “ pneumatic” and electric furnace produc- 
tion. The Battelle report rightly points out that pros- 
pecting for future reserves of fuel oil is likely to become 
progressively more costly. In the absence of any com- 
petitive source of energy such as nuclear or hydro-electric 
power the expenditure on prospecting may be deemed 
necessary, but with the cheapening of nuclear power the 
day when it is considered uneconomical to search for 
further oil supplies may be brought appreciably nearer. 

It is quite easy to envisage a completely integrated iron 
and steel plant driven almost entirely by electricity. 
Electric blast furnaces can produce any quality of pig iron 
with the expenditure of about one-third the coke now 
used; furthermore, any carbonaceous fuel is satisfactory. 
Steelmaking will take place in electrically blownconvertors 
alongside electric furnaces, where duplexing can be 
practised if necessary, but where process scrap is absorbed 
and no more. Ingots will be heated in electrically heated 
soaking pits, rolling mills will be driven electrically and 
all works transport will be electric. This assumes that, 
in the meantime, no fundamentally new process such as 
the conversion of ore directly into steel appears. The 
part that electric processes could play in such circum- 
stances cannot yet be assessed. 


Conclusions 


While the Battelle report is welcomed for its unbiased 
analysis of the factors affecting the economy of electric 
furnace steel production in the United States, a review 
of steelmaking advantages and disadvantages of the 
electric furnace shows that in the United Kingdom and 
on the Continent the latest developments in the Bessemer 
type processes, coupled with the higher phosphorus ores 
existing, render the future prospects of the electric furnace 
more doubtful than they appear from the report. The 
largest expansion of steelmaking in Europe will probably 
be associated with wide strip mills and low carbon steels, 
another factor not wholly favouring the electric furnace. 
However, from a longer-term view, the availability of 
energy during the next few decades indicates that electric 
and Bessemer type processes may be expected to supersede 
the open hearth. 

Acknowledgment is due to the Electric Furnace Co. 
for supplying the illustrations. 


City and Guilds Examinations 


EXAMINATION dates in 1958, with regulations and fees, 
are set out in a booklet, “General Regulations,” just 
published by the City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C.2. 

A separate booklet (price 4s, postage 6d) gives the regula- 
tions and syllabuses for telecommunications and electrical 
subjects in 1957-58 and other publications include 
“ Examination Results, 1956” and “ Prize List, 1956,” each 
of which costs 2s, postage 3d. 
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Yugoslavia as a Market 


Some Guidance for British Exporters 


iR an attempt to break into the exciting but difficult 
market of Yugoslavia, some thought must be given to 
its social and economic background. First of all it must 
be remembered that it is still a comparatively young 
state. The total area is roughly the same as that of 
Great Britain and the population is about 17 million. 
Modern Yugoslavia, a Communist state, dates back only 
to the end of the second world war when Marshal Tito, 
leader of the National Liberation Forces, was proclaimed 
Prime Minister of the Federal People’s Republic. There 
are few organisations in Yugoslavia which have been in 
existence for more than ten years. 

The standard of living is well below that of most 
Western European countries. The monthly average 
wage in manufacturing, for instance, is DR.12,000 
(£14 10s) and in order to obtain a reasonable standard 
of living, even executive personnel have spare-time jobs. 
This is possible because the normal working day is from 
6 or 7 a.m. to 2 p.m., six days a week. There are prac- 
tically no well-to-do people and very little class distinc- 
tion. Education is compulsory; all children go to State 
schools and many attend State universities, but unfor- 
tunately for the technical progress of the country, too 
many students tend to read classics rather than technology. 

The Government of Yugoslavia realises that wider 
economic relations with other nations are most desirable. 
The principle of a free exchange of goods is accepted and 
there is no tendency towards economic isolation, although 
for the time being only bilateral trade is entered into. 
In other words, agreement is reached on the probable 
pattern of trade between two countries for a period of 
Once an “ Agreed Minute” has been 
entered into, the Yugoslav authorities will place no 
obstacle in the way of its fulfilment and it is expected 
that under the terms of the present Anglo-Yugoslav 
commercial understanding, signed in Belgrade last April, 
there will be a two-way trade of some £16 million. 


Government and Industry 


Although Yugoslavia is Communist, industrial and 
commercial organisation is decentralised in a way unheard 
of in Iron Curtain countries. The Federal Government 
controls the economy through the preparation of broad 
annual plans and the formulation of various laws which 
ensure that these plans are largely adhered to. Manu- 
facturing and commercial enterprises are independent of 
the Government in their day-to-day operations, and must 
act on their own initiative in order to compete with other 
Yugoslav and foreign firms. One must not, however, 
expect to find public companies; all but a small proportion 
of profits go to the State. Neither must one be surprised 
to find a head of an organisation who obviously did not 
graduate to his high office through purely personal 
endeavours in the field of management. 

In addition to Europe, which has always been Yugo- 
‘lavia’s most important foreign trade partner, last year 
has shown a pronounced strengthening of relations with 
‘ne Far and Near East. This is the result of a gradual 
‘crease in production of industrial goods, but the lack 
cf experience in trading with these countries is a difficult 
;roblem for the export industries of Yugoslavia. It may 
«80 be added that whereas in 1955 economic relations 
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with the Eastern European countries were limited, 1956 
was characterised by a great activity in the expansion of 
trade and other co-operation with these countries. 
Re-export enterprises could be of interest to British 
exporters of non-embargoed goods in that these firms 
have close contacts with buyers in some Iron Curtain 
countries. By the way, exporters should not be misled 
by Yugoslavia’s import statistics which show the United 
States and Soviet Russia as the main suppliers. Import 
trade with the U.S.A. consists largely of economic aid 
grants, and to a smaller extent this is also true of the 
U.S.S.R. 


The Language Problem 


The language, Serbo-Croat, presents difficulties for 
exporters who wish to do most of their own fact-finding. 
The Cyrillic alphabet is still in use in the eastern part 
of the country; fortunately, however, there are plans 
afoot to extend the use of the Latin alphatet to the whole 
of the country. German is used extensively, whilst in 
eastern parts (Belgrade) French is fairly widely 
understood. 

The exporter without linguistic ability and therefore 
less inclined to do his own market research, will find 
that much useful information can be obtained by making 
his initial contacts with an “ import-export enterprise,” 
or “agency enterprise,” almost all of whom correspond 
in English. A few words about the meaning of these 
imposing titles. Import-export enterprises (there are 
some 250) all specialise to some extent, and the bigger 
ones have highly qualified technical personnel on their 
staffs to advise customers in the purchase of goods, and 
to examine offers submitted by foreign firms. These 
enterprises do not represent foreign firms and as general 
importers do not promote the goods of any particular 
firm. In some ways these firms can be compared with 
the Crown Agents. 

Agency enterprises, of which there are 57 at the 
present time, are set up especially to represent foreign 
firms on an exclusive basis in much the same way as 
representatives in other countries operate. Where it is 
necessary for these firms to carry stock, special permission 
must be obtained by them from the Chamber of Foreign 
Trade. This permission is normally granted and is in 
the form of a consignment contract, payment to be made 
as and when the goods are sold. 

In contrast with commerce and industry, finance is a 
monopoly of the State in the form of the National Bank. 
One of the main characteristics of the foreign currency 
regulations is the equalisation of home and export prices 
which is effected by applying various coefficients. This 
means that the rates of exchange applied to foreign 
currency bought from exporters or sold to importers are 
not always the same but vary according to the products 
in question. Foreign currency is not allocated to import 
enterprises; a sales contract is therefore always between 
principals, the import enterprise having established the 
contact and being responsible for all pre-sales negotia- 
tions and after-sales service. 

An exception was recently made to the National Bank’s 
monopoly just mentioned. This concerns the electrical 
industry. Foreign currencies gained by this industry are 
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sold to the Foreign Trade Bank and credited to the 
account of the industry to pay for imports of machinery 
and equipment designed for expansion. It is understand- 
able, therefore, that “Rade Koncar,” one of the more 
important electrical manufacturers, has entered the export 
market although its capacity is not by any means sufficient 
to supply the home market. Another interesting position 
is the recent considerable foreign exchange which has 
been made available for the import of consumer goods 
such as domestic electrical appliances. The reason for 
this is two-fold: to improve the standard of living and to 
encourage the indigenous industries to compete with 
foreign producers in quality and price. This is very 
necessary as generally the native product has a definite 
“home-made ” look about it, whilst the retail price is 
usually twice that of a similar British product, including 
purchase tax. 

There are no import duties as such in Yugoslavia: 
taxation is assessed by means of the coefficients mentioned 
earlier. The method of assessment is to multiply the 
dinar equivalent of the c.if. price by certain factors. 
These range from 4 down to o-5, the higher factor being 
for luxury goods; when the coefficient is less than one, 
the import of goods is in fact subsidised. Import licences 
are not in use; foreign currency allocations, to be 
obtained by the user, take their place. Consular invoices 
and certificates of origin are not required. 

The Yugoslav market may be approached in three ways, 
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depending upon the products one has to sell. The 
market for industrial equipment can best be explored by 
visiting or circularising the manufacturers likely to use 
the equipment and once initial orders have been booked, 
it will not be difficult to obtain the services of a good 
agency enterprise to look after subsequent sales. In the 
case of capital equipment, the initial approach will be 
more successful if directed to the import-export enter- 
prises. When they can foresee a demand they will 
usually ask the importer to establish a form of sales 
arrangement with an agency enterprise. 

To determine the sales potential for consumer goods, 
much labour can be spared by making direct contact with 
an agency enterprise which will undertake to investigate 
the usual sales outlets for these types of products. 
Useful tools for each of these methods are: the “ Almanac 
of Mechanical and Electrical Industry of Yugoslavia,” 
“* Directory of Yugoslav Export-Import Enterprises,” and 
the “Handbook on Agency Enterprises,” all obtainable 
through the Commercial Department of the Yugoslav 
Embassy. 

Two points in conclusion: it will be evident that the 
exporter must not approach this country with any precon- 
ceived ideas prompted by his experiences in other 
Western European markets and, in answer to a question: 
Yes, there is business in Yugoslavia—for those who 
regard themselves, in the true sense of the word, as 
“ exporters.” 


Mechanical Engineering Research 


THE work carried out at the Mechanical Engineering 
Research Laboratory of the Department of Scientific and 
Industrial Research at Kilbride, Glasgow, during 1956, 
is reviewed in “ Mechanical Engineering Research 1956 ” 
(H.M. Stationery Office, 4s). 

Fatigue of metals continues to be the main subject of 
research on the strength of engineering materials as it is 
the cause of about go per cent of the failures of machinery 
which occur in service. Investigations of the strength 
of a particular type of pin joint which had given trouble 
in service showed that its fatigue strength was much less 
than the theoretical value. Tests were carried out to 
find ways of improving the load-carrying capacity of such 
joints. It was shown that the fatigue strength of this type 
of pin joint could be increased as much as eight times by 
using an interference fit between pin and tongue in place 
of a sliding fit. For the particular dimensions and 
material of pin and tongue tested the best diameter of 
pin was one inch, and the best interference (for long life) 
was seven thousandths of an inch. Further tests are 
being made of joints assembled with sliding fit pins in 
interference fit bushes which would be suitable for joints 
which have to be reassembled. 

Four techniques for measuring latge water flows in 
pipes are being compared to find out which is the most 
accurate and most convenient to use. The first stage has 
been to study the methods in the laboratory, improving 
details of the techniques and investigating their accuracy 
by calibration against an absolute weighing method. The 
tedium of evaluating results from a number of propeller 
current meters has been eliminated by the development 
of electronic equipment for recording the rotational 
velocity of up to 21 current meters automatically. The 
equipment gives an immediate indication of the number 
of revolutions of each meter in a given time. Two major 


improvements have been made to the salt-velocity method. 
The first has been the design of a simple a.c. bridge for 
detecting the passage of the injected solution past the 
pairs of electrodes in the pipe, in place of the usual direct 
measurement of change in current. The bridge will 
detect a concentration of salt of one part in two million 
and its zero reading is independent of the conductivity 
of the water. The second improvement has been the 
design of a cartridge-operated valve for injecting a pulse 
of solution into the pipe in twenty milliseconds. 

The salt-dilution method has also been studied and 
improved methods of volumetric analysis have been 
developed. Time and expense will be saved in large field 
trials by the use of a new integration method for calcu- 
lating total flow from point readings in a circular pipe. 
The mean velocity can be determined from fewer point 
readings than equivalent methods with at least as great 
an accuracy. All these methods are being tried out 
simultaneously at a Scottish hydro-electric installation. 

The technique developed in the laboratory for investi- 
gating the extent of the lubricant film in a journal bearing 
by using glass bushes and ultra-violet light has been 
employed in an investigation of bearing whirl. It is well 
known that in certain circumstances the fluid film 
forces in a bearing may lead to vibration of the shaft, 
causing failure of the bearing or inducing undesirable 
vibration in other parts of the machine, but relatively little 
is known about exactly why this happens. Under whirl 
conditions the oil film rotates in the bearing at approxi- 
mately half the shaft speed and whirl starts when a non- 
dimensional group relating clearance ratio, viscosity, shaft 
speed and load reaches a critical value. In tests with a 
stiff shaft whirl was obtained only when the oil film was 
complete and did not occur when the film was of the usual 
incomplete form. 
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VIEWS on 


the NEWS 


By REFLECTOR 


My notes of 21st June contained a mild protest against 
the attribution of fires to electrical causes as a means of 
accounting for the inexplicable. I did not deny that 
electrical fires occurred. Mr. J. A. Hill, Senior Govern- 
ment Electrical Inspector, Burma, does not agree with 
my contention that the position is not so grim as it is 
painted and refers to the number of fires which fire brigade 
authorities put down to electricity. He urges (and in this 
I thoroughly concur) that there should be more frequent 
inspection of electrical installations. Now that the 
National Inspection Council has got going we can look 
forward to more inspections of new installations. But 
it is, of course, the older ones which are likely to give 
more trouble and only propaganda or education will 
induce consumers to look to their wiring or call in com- 
petent men to inspect it. 

Mr. Hill thinks that if the electricity authorities were 
more active in this direction it could truthfully be said 
“an electric fault did not cause this fire,” though I think 
that establishing this would still be as difficult as proving 
that a fire was caused electrically. 


* ok 


One day last week the Evening Standard said: — 
“Trolley-buses in West London were halted to-day 
when a trolley-bus jumped the wires at Shepherds Bush 

Green.” 

If the vehicle had really performed such a feat the 
note was too brief; but as all that really happened was a 
‘dewirement ” and the hold-up couldn’t have lasted for 
more than about a minute even a four-line paragraph was 
too much. 


* 


To celebrate its centenary the City Press has issued a 
special number in which there are some fascinating 
articles on various aspects of the City of London during 
the last hundred years. It is a reminder that many 
London institutions are national or international in 
character and that London, in spite of the vicissitudes of 
recent years, is still the world’s principal centre of many 
activities. The publication also presents a number of 
facts about progress during the last century. Maybe it 
is under this heading that the growth of the Civil Service 
from 16,000 in 1857 to $59,000 in 1956 falls. 


* 


Russian scientists appear from an article by Dr. K. 
Mendelssohn, F.R.S., in last Sunday’s Observer to be 
something of a privileged class—they certainly form a 
well-paid one. Dr. Mendelssohn, who is Reader in 
Physics in the University of Oxford, says that while an 
unskilled labourer earns 600 roubles a month, a young 
physicist fresh from the university has 2,000. With a 
research degree, his income rises to 3,000 and with a 


lectureship to 4,000. A reader earns 5,000 and a pro- 
fessor 6,000, to which an extra 3,000 is added if he is 
elected to corresponding membership of the Academy, 
or 6,000 if a full member. The more outstanding 
physicists will often hold two professorships simul- 
taneously and their income can thus rise to 15,000 roubles 
a month and as much as 30,000 is possible. 

The author says that the ratio between the pay of 
unskilled labour and a good, but not the best, physicist’s 
salary works out at 1 to 5 for the United States, 1 to 7 
for Great Britain and 1 to 25 for the Soviet Union. This, 
the author considers, is why the Russians have succeeded 
in directing their best brains into their scientific effort. 


At Kilmarnock a month or so ago a young girl was 
killed by electric shock when she came into contact with 
a live electric wire in a house which was being demolished. 
I seem to recall a similar case in London four or five 
years ago. It would appear to be a routine matter for 
those responsible for such buildings to see that all services 
are properly cut off, but no doubt oversights will occur 
from time to time. In the Kilmarnock case an inquest 
jury reminded owners of their obligation in this respect 
and the South of Scotland Electricity Board has asked 
local authorities in its area to give it written notice of 
their intention to demolish buildings so that it can take 
the necessary steps to ensure that the services are 
sealed off. 

* ue & 

According to the Southern Weekly News (Brighton), 
“every time a thunderstorm rumbles across the village 
of Lavant, lightning strikes the overhead electricity 
cables” and cuts off the supply. A member of the 
Chichester Rural Council told the Council that when a 
woman protested at the electricity offices 

“ the man behind the desk took instant umbrage.... He 

said: ‘It is nothing to do with us. It is an act of God.’ 

It struck me as a retrograde way of passing the buck.” 


* * 


In the Electrical Review of 26th August, 1887, the 
following strange recipe was given:— 


“Mr. Merritt, of Somerville, Massachusetts, has 
patented a new insulating material for conductors and 
electrical apparatus. It is made in the following propor- 
tions: —Two pounds of silicate of soda are mixed with 
water, to this is added a pound of tar; the composition is 
then heated and with it are amalgamated four pounds of 
powdered amianthus (silicate of magnesia), and one ounce 
of sugar. When these ingredients are thoroughly blended, 
about one-tenth of an ounce of nitric acid diluted in warm 
water is added. It is stated that this composition is 
flexible, easily applied, and fairly tough, but it possesses 
the disadvantage of being unable to resist high tempera- 
tures under which it speedily liquefies.” 
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Locomotives for Jamaica 


Diesel-Electric Units for Passenger and Freight Service 


AN order for ten 750 h.p. diesel-electric locomotives has 
just been completed by the English Electric Co., Ltd., for 
the Jamaica Government Railway. The general arrange- 
ment of these locomotives is shown by the accompanying 
illustration. The superstructure is carried on two two-axle 
bogies, each axle being driven by a nose-suspended motor. 

The locomotives are powered by English Electric 
6 SRKT engines, having a continuous traction rating of 
750 b.h.p. at 850 r.p.m. The engine is a six-cylinder in-line 
four-stroke unit, pressure charged by an exhaust gas turbo- 
charger, solidly coupled to a flange-mounted single bearing 
generator. "The complete power unit is mounted on resilient 
supports which relieve the engine from stresses set up by 
any flexure of the underframe. Power from the main 
generator is transmitted to the road wheels through four 
six-pole axle-hung traction motors, driving the axles through 
single reduction spur gearing. The motors are permanently 
connected in series-parallel, with three stages of field 
weakening to make full engine output available up to 
§0m.p.h. 

Control of the locomotives is simple. The driver has, 
apart from the brake controller, a compact power controller 
which has two handles. One of these is used for setting 
the reversers for the required direction of travel, and the 
other controls the power developed by the engine. 

The locomotives are universal units suitable for both 
passenger and freight trains and having a power sufficient to 
improve on existing steam locomotive performance while 
still being economical in shunting service, thus enabling the 
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One of the ten 750 h.p. diesel-electric locomotives for Jamaica 


fullest use to be made of the high availability inherent in a 
well-designed diesel-electric locomotive, and enabling one 
standard type of unit to fulfil all traffic requirements with 
attendant advantages in rostering and maintenance. 

Although a maximum trailing load of 150 tons per loco- 
motive was specified for operation over the hill sections, 
tests at site have enabled a load limit of over 200 tons per 
locomotive to be established for these sections, This com- 
pares favourably with the normal limit of I50 tons for 
existing 110 ton eight-coupled steam locomotives. Multiple- 
unit operation enables double headed trains of up to 430 tons 
to be hauled up the long 1 in 30 gradient between Porus 
and Williamsfield when working the alumina traffic, a 
performance which has relieved a bottleneck that threatened 
to dislocate traffic as the output of alumina increased. 


Letters to the Editor 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Flameproof Apparatus 


THERE is one small point in the article on “ Flameproof 
Apparatus ” by Messrs. Anderson and Carter in your issue 
of 19th July which requires clarification. 

The authors refer to the fact that the breadth of all 
joints and the length of the flameproof path are determined 
according to the volume of the empty casing. This was 
correct so far as the previous issue of B.S. 229 was con- 
cerned, but the 1957 edition recently published does not 
refer the breadth of joint to the volume of the empty 
casing. 

One important change in the new Standard relates to 
the acceptance, for metal-to-metal joints, of a 4in flange 
or joint breadth for normally air-filled apparatus for 


Next Week’s issue will include an illustrated 
i preview of electrical, welding and allied equipment 
‘ to be shown at the Engineering, Marine, Welding 
and Nuclear Energy Exhibition (Olympia, 29th 
August to 12th September). 

Trends in the design of radio and television 
equipment seen at the Radio Show at Earls Court 
(28th August to 7th September) will be reviewed 
in the same issue. 


Groups I, II and III (a). Where Group III (b) gases 
(town gas and coke oven gas) are present, the rin flange 
is now demanded irrespective of the volume of the internal 
casing. This differs from the earlier Standard inasmuch 
as the 4in flange was permitted only for Groups I, II (a) 
and II (b), and for the other Groups the breadth of all 
joints was then permitted to be either fin or 1in, depending 
upon the internal volume of the casing. 

Complementary to the wider introduction of the 4in 
flange, the maximum permissible gap dimensions are 
quoted as o-o16in for Group I, and 0-o06in for all other 
Groups where the 3in flange is acceptable; for the rin 
joint, the maximum permissible gap dimensions remain 
as before. 

This has, perhaps, arisen due to the fact that the 
article was prepared before the issue of B.S. 229 : 1957. 

London, N.14. D. A. STRACHAN. 


A copy of Mr. Strachan’s letter was sent to the authors 
who reply as follows:— 

Our thanks are due to your correspondent, Mr. D. A. 
Strachan, for pointing out the changes in B.S. 229:1957. 
The article was certainly prepared well before publication 
of the new specification. Apologies are due for not giving 
the date of the specification to which references were 
made. 


Wakefield. J. W. L. ANDERSON and H. J. CARTER. 
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Domestic Electricity Survey 


Tz largest systematic survey of domestic electricity 
consumers yet undertaken was carried out by the 
Utilisation Research Committee of the Central Electricity 
Authority and Area Boards in 1955. At the time there 
were about 12 million domestic consumers in England 
and Wales and a uniform sampling fraction of one in every 
thousand was taken. The information obtained from the 
aggregrate sample of nearly 12,000 is considered to reflect 
the true position with satisfactory accuracy. 

Based on the survey, an assessment of electrical 
appliance saturation factors and other data was published 
last year (Electrical Review, 4th May, 1956, page 711) and 
this has now been followed by an interim report which 
gives the results of consumption analyses by the method 
of simultaneous equations first applied in connection with 
the E.R.A. survey of 1946 (Utilisation Research Report 
No. 4), yielding the average annual consumption per 
consumer possessing specified electrical appliances. The 
consumers are also segregated by region, type of meter, 
number of rooms, economic status and size of household. 
It is estimated that in 1954-55 some 30 per cent of the 
total domestic consumption was used for lighting and 
miscellaneous appliances, 25 per cent for cooking, 20 per 
cent for water heating and 25 per cent for space heating. 

As only such records were used that gave the consump- 
tion for a whole year, the analyses had to be confined to 


Table I1.—Average Consumption for Specific Uses 


Proportion of Average Annual 
Appliance Consumers, % Consumption, kWh 
All South | North| All South | North 

Lighting and sundry* 100 100 100 470 480 460 
Cooker: 

Any 246 | 25° | 23°8 {1,290 | 1,420 1,170 

Full-size | 29 19°4 |1,390 | 1,500 /| 1,280 

Breakfast ... 3-6 27 810 
Full-size cooker: 

Without kettle 44 3°4 |1,490 | 1,790 | 1,330 

With kettle 16°6 19°5 14:2 | 1,340 | 1,230 

Without sink heater 19°4 | 18-7 1,530 290 

With sink heater ... 16 26 0-7 | 1,130 | 1,200 930 

Without gas ring ... 18-1 20:0 166 |1,430 /|1,510 | 1,350 

With gas ring 29 |1,020 | 1,330 7 
Kettle: 

Without cooker ... 13°7 220 

With cooker 19°5 14:2 160 
Immersion heater 167 14:2 186 |1,220 |1,410 | 1,100 
Sink heater: 

ny sus 48 18 760 750 7 

Without cooker ... 16 3 Et 980 | 1,000 930 

With cooker S 25 07 530 520 570 
Wash boiler ... 118 4 118 230 210 240 
Space heating: 

Any 615 | 641 59:3 760 460 

Up to | kW 239 | 239 | 3? 125 165 100 

11-3 kW ... 25°8 | 25°5 | 26:0 450 610 340 

371-5 kW ... TF 95 62 |1,150 | 1,230 | 1,050 

Over 5 kW 41 a2 | 3,030 


*Including radio and television sets, irons, refrigerators, large self-contained 
water heaters and sundry small appliances. 


Table I!.—Analysis of Space Heating Consumption, kWh/annum 


RESULTS OF CONSUMPTION ANALYSES 


about 9o per cent of the sample, the balance representing 
consumers who had moved during the year or for whom 
the period for which meter readings were available 
deviated excessively from twelve months. For individual 
quarters the proportion of unsuitable records was even 
greater. The usable records gave an average of 1,540 
kWh/consumer, which is just over 9 per cent higher than 
the official figure of 1,415 kWh/consumer, but the latter 
is based on the number of consumers at the end of 1954-55. 
Based on the middle of the year, the average would be 
some 1} per cent higher, thus reducing the discrepancy 
to about 73 per cent, attributable partly to sampling errors 
and partly to the unavoidable omission of a proportion 
of annual consumptions. To make some allowance for 
this discrepancy, all computed figures have been reduced 
by 5 percent. These adjusted figures, the report points 
out, are still subject to varying margins of error, which 
are inherent in the method of analysis, but it can be 
assumed that if the whole investigation were repeated on 
a new sample a few years hence the trends would emerge 
with good accuracy. 


Analysis by Appliances 

Table I shows the appliances and combinations for 
which average consumptions were computed. All those 
not specified are included in the item “Lighting and 
Sundry.” Although the weighted averages for “ South ” 
and “ North” combined do not exactly equal the results 
of the separate computation of the combined data, the 
agreement is generally good. ‘“ South” covers the Areas 
of the London, South Eastern, Southern, South Western 
and Eastern Boards. Revised figures will be given in a 
further interim report. 

The figure of 470 kWh under “ Lighting and Sundry ” 
contains the consumption of radio and television sets, 
irons, refrigerators, large self-contained water heaters, and 
various small appliances, according to the respective 
saturation factors. An attempt was made to separate out 
television sets and refrigerators, but the result of 250 kWh 
per television set and 580 kWh per refrigerator appeared 
to be spurious. The I.T.A. estimates the average daily 
use of a television set at 3-4 hours which, assuming an 
average wattage of 120, would correspond to only 
150 kWh/year. The actual result could only be explained 
by the fact that families with television sets go out much 
less and thus use relatively more heating, cooking, lighting, 
etc. As for refrigerators, although an absorption model 
can easily consume some 1,000 kWh/year, less than one- 
third are of this type, and it may be that the estimate of 
580 kWh was affected by the higher level of consumption 
associated, in general, with the possession of a refrigerator. 


Table I11.—Seasonal Variation of Space Heating: 
Percentage of Consumption in each Quarter 


All South North 

pace Heating Loa er er er Space Heating 

con- Per Per con- Per Per con- Per Per 

sumer | heater | kW | sumer | heater| kW | sumer |heater| kW June |Sapt.| Gas. | 
All... ant ae 600 410 260 760 455 300 460 300 210 All 19 13 27 4\ 
125 125 130 | 165 165 180 | 100 95 Up toi kW 12 31 | 57 
450 | «205 | 610 | 400 | 270 340 | 240 | 155 is | | 
| 1,230 | 460 | 360 | 1,050 | 425 
Over SkW | 3200 | 700 | 490 | 3,340 | 770 | 615 | 3.030 | 670 | 385 ~ 
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Large self-contained water heaters can be estimated to 
contribute about 30 kWh to the figure of 470 kWh. 

The average annual consumption of a full-size cooker 
is about 1,500 kWh in the south and 1,300 kWh in the 
north (where association with a solid-fuel range is more 
frequent), the overall average being about 1,400 kWh. 
A breakfast cooker consumes, on average, about half as 
much. More than three-quarters of all full-size cookers 
are associated with an electric kettle. Its presence 
appears to cause a reduction of about 150 kWh in the 
cooker consumption proper, whereas an electric sink 
heater reduces the cooker consumption on the average 
by something like 300 kWh. 


Space Heating 


While on average any consumer with one or more 
electric space heaters consumes about 600 kWh/year, 
south and north differ substantially, the corresponding 
averages being about 750 and 450 kWh/consumer. This 
differentiation is also maintained in the averages given for 
four classes of installed space heating load per consumer. 
Consumers with not more than 1 kW (representing nearly 
a quarter of all domestic consumers) take, on average, 
160 kWh in the south, 100 kWh in the north, and 125 kWh 
combined. At the other end of the scale, consumers with 
more than 5 kW installed (about 4 per cent of all domestic 
consumers) take some 3,350 kWh in the south, 3,000 kWh 
in the north, and 3,200 kWh overall. 

Space heating consumption is further analysed in 
Tables II and HI. It will be seen that not only is the 
average consumption per consumer having one or more 
space heaters much higher in the south than in the north, 
but also the consumption per heater (about 450 kWh 
against 300 kWh) and the consumption per kW installed 
(300 kWh against 210 kWh). The latter figures corre- 
spond, incidentally, to utilisation factors of about 33 and 
23 per cent. The disparity between south and north is 
highest for the lowest class. In both cases the utilisation 
factor rises steeply with the installed load. However, in 
the absence of any information about the use made by 
the four groups in very cold weather, no inferences on 
effective load factors can be drawn. 

The report also analyses average annual consumptions 
according to type of account (credit or prepayment) and 
economic status of consumers. About 20 per cent of 
all consumers are stated to have prepayment meters. 
Whereas average “ Lighting, etc.” consumption is higher 
for credit consumers, cooking consumption shows an 
opposite trend, being some 25 per cent higher for prepay- 
ment consumers. This is only partly attributable to the 
difference in the average size of household, which is 3-18 
for credit and 3-44 for prepayment consumers. Between 
“up to three” and six rooms the cooking consumption 
grows in both cases with the number of rooms, the corre- 
sponding size of household being 2-4 and 3-3 for credit 
and 2-4 and 3-8 for prepayment consumers. Average 
water heating consumptions are again generally higher 
for credit consumers, but with space heating the four- 
and five-room classes provide an exception. A good many 
of the dwellings with up to three rooms, especially in the 
case of credit consumers, are flats. 

Regarding economic status, the report admits to the 
possibility of a considerable margin of error in the actual 
classification, which was left mostly to untrained inter- 
viewers. Cooker saturation falls consistently from about 
40 per cent in the highest class to 15 per cent in the 
lowest, but the average middle-class consumption is some 
10 per cent lower than for working-class consumers. One 
reason may be that the average size of household in the 
case of the former is 3 and of the latter 3-4. 
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With regard to water heating, a saturation factor of 
nearly 60 per cent for the highest class is accompanied 
by an average consumption well over twice that for 
working-class consumers, for whom the saturation is 
15 per cent. Some go per cent of “well-to-do” con- 
sumers use electric space heating of some sort, the average 
consumption being four times as much as for the working 
classes, less than 60 per cent of whom have electric space 
heaters. 

A further analysis shows that space heating can be 
estimated to account for approximately 27 per cent of the 
consumption in the south and only 18 per cent in the 
north, the disparity being offset mainly by the share of 
“Lighting, etc.” Some 40 per cent of the rural con- 
sumption is due to cooking. The classification by 
economic status shows a remarkable variation in average 
annual consumption, ranging from over 5,000 kWh per 
consumer for those classified as “ well-to-do” to about 
600 kWh for the lowest class. ‘“ Lighting, etc.” accounts 
for about one-third of the former and over 40 per cent 
of the latter figure; the share of the cooking consumption 
ranges between 15 and about 30 per cent; and water 
heating between roughly one-quarter and one-tenth. The 
proportion attributable to space heating is highest, about 
30 per cent, for the middle-class group. The segregation 
of the working-class group by size of household reveals 
that over half of the relatively low average consumption 
of single-person households is used for water and space 
heating, and only 15 per cent for cooking. In the range 
from two to five persons, the proportion of cooking con- 
sumption grows slightly with size of household. The 
percentage consumption for water heating remains 
approximately constant, whereas the share of the space 
heating consumption shows a tendency to fall. 

Finally, a comparison is made with some results of the 
E.R.A. surveys of 1946 and 1948. 


I.E.E. SECTION VISITS 


ONE HUNDRED members of the Supply Section of the 
Institution of Electrical Engineers, London, are visiting 
Belgium with their ladies from 5th to 9th September. Their 
programme will include visits to the Ateliers de Construc- 
tions Electriques de Charleroi, the Waterloo museums and 
battlefield, the Interbrabant Drogenbos power station, the 
Colonial Museum at Tervueren, the Cerabel porcelain 
works, Baudour, and the Castle of the Prince de Ligne. 
They will also attend a gala concert by the Grand Symphony 
Orchestra of Belgium and enjoy conducted tours of Ghent 
and Bruges. 
The party will be led by Mr. S. E. Goodall, a vice- 
president of the Institution and a director of W. T. Henley’s 
Telegraph Works Co., Ltd., Mr. P. J. Ryle, chairman of the 
Supply Section, and Mr. W. K. Brasher, C.B.E., M.A., 
M.1.E.E., secretary of the Institution. ; 
Members of the Radio and Telecommunication Section 
of the Institution will make a four-day tour of the Nether- 
lands starting on 18th September. There will be 100 
members and about 80 friends, and groups will visit the 
Airborne Cemetery at Arnhem, the Zuider Zee, Hoge 
Veluwe National Park and the Van Gogh Art Gallery, the 
telecommunications factory at Hilversum, a gramophone 
record factory at Baarn, the K.E.M.A. laboratories, a transis- 
tor factory at Nijmegen, the Philips Research Laboratories 
and other establishments. There will be a dinner-dance 
at the Hotel Krasnapolsky, Amsterdam, and visits to places 
of interest. 
The party will include the President of the Institution, 
Sir W. Gordon Radley, Ph.D.(Eng.), Director-General of 
the British Post Office; the president-elect, Mr. T. E. 
Goldup, C.B.E., chairman of Mullards, Ltd.; Sir Harold 
Bishop (B.B.C.); Dr. R. C. G. Williams (Philips Electrical, 
Ltd.), chairman of the Section; and Mr. W. K. Brasher. 


* 
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PERSOMAL AND SOCIAL 


Lord Brabazon of Tara has been 
elected President of the Radio Industry 
Council in succession to Sir Edward 
Appleton. Lord Brabazon is to open 
the Radio Show at Earls Court, 
London, on 28th August. His connec- 
tions with the radio industry include a 
directorship of one of the leading 
manufacturing companies and the 
presidency for a time before the war 
of the former Radio Manufacturers’ 
Association. 

Mr. George B. Campbell has been 
appointed secretary of the Radio 
Industry Council in succession to Mr. 
Rupert P. Browne, who has retired 
through ill-health, Mr. Campbell, 
who has been acting secretary for 
some months, is a native of Edinburgh 
and was educated at George Watson’s 
College. He became assistant secre- 
tary in 1940 of the Radio Manu- 
facturers’ Association (an organisation 


Mr. G. B. Campbell 


Lord Brabazon 


which was succeeded by the Radio 
Industry Council), after a number of 
years in the industry, including two 
in the United States. 

Mr. Browne became the first secre- 
tary of the R.I.C. in 1945, after having 
been associated since their inception 
with the various organisations which 
the Council replaced. He joined the 
first of these, the National Association 
of Radio Manufacturers, in 1924. Mr. 
Browne was awarded the O.B.E. for his 
work in connection with the training 
of technical personnel during the 
1939-45 war. 

Col. R. P. W. Adeane has been 
appointed chairman of Ransomes & 
Rapier, Ltd., in succession to the late 
Mr. R.R. Stokes. 

Mr. R. Craig Wood, managing 
director of the Hotpoint Electric 
Appliance Co., Ltd., has accepted an 
invitation to address the annual con- 
ference to be held jointly by the 
European Society for Opinion Surveys 
and Market Research and the World 
Association for Public Opinion Re- 


search. The conference takes place in 


Gothenburg, Sweden, from 26th to 
30th August, and Mr. Craig Wood’s 
address will follow the official opening 
by the Swedish Minister for Com- 


News of Men and 


merce, Mr. Gunnar Lange. His topic 
will be: “ What Top Management can 
derive from Market Research.” 


Mr. R. W. Evans, T.D., M.Met., 
F.I.M., who writes in this issue on 
“Low Carbon Steel Production” 
(page 313), graduated at Sheffield 
University in 
1924 and was 
awarded the 
silver prize of the 
City and Guilds 
of London in 
iron and steel 
manufacture. He 
began as a trainee 
assistant in the 
blast - furnaces 
department at the 
Dowlais works of 
Guest, Keen & 
Nettlefolds, Ltd., 
became assistant manager of the 
Bessemer department in 1927 and 
night manager of the Rail Mill in 1929. 
On the formation of Guest, Keen & 
Baldwins Iron & Steel '‘Co., Ltd., in 
1934 he went to Margam Works, Port 
Talbot, as assistant melting shop 
manager, and became melting shop 
manager in 1937. He was promoted 
in 1943 to superintendent of melting 
shops and took part in the planning 
and design of the Abbey melting shop, 
which started operations in April, 1951, 
under his supervision. In 1955 he was 
appointed assistant general manager 
(operations) of the Steel Division of 
the Steel Company of Wales, Ltd. 


Mr. J. E. Mountain, secretary of the 
Radio and Television Retailers’ 
Association, has been elected a 
Fellow of the Chartered Institute of 
Secretaries. 


The National Coal Board has 
appointed Mr. C. G. Simpson, O.B.E., 
to director- 
general of staff, 
and Mr. Jj. V. 
Wood, director- 
general of indus- 
trial relations. Mr. 
Simpson, who is 
at present deputy 
director-general of 
the Staff Depart- 
ment, succeeds 
Mr. J. O. Blair- 
Cunynghame, 
who was recently 
appointed by the 
Minister of Power 
to be a member of 
the Board. The 
new appointment 
takes effect im- 
mediately. Mr. 
Wood, staff direc- 
tor of the Board’s 


Mr. R. W. Evans 


Women of the Industry 


Northern (N. & C.) Division, will take 
up his new appointment on 18th 
November. He succeeds Mr. A. 
Walsh, who is to become deputy chair- 
man of the South Western Division. 


Mr. A. M. A. Majendie, M.A., 
and Mr. L. C. Harman have been 
appointed to the board of Smiths Air- 
craft Instruments, Ltd. 

Mr. Majendie, who joined Smiths in 
1954 from B.O.A.C., has been closely 
connected with the development of the 
Smiths Flight System. In B.O.A.C. he 
was flight captain of the Corpora- 
tion’s Comet fleet. He received the 
Queen’s Commendation for valuable 
service in the air in 1953 and the Gold 
Medal of the Institute of Navigation 
a year later for work in connection 
with the navigation of jet transport 
aircraft. He is president of the 
Institute of Navigation. 

Mr. Harman, who joined the 
Accounts Department of Smiths 
shortly after leaving school in 1924, 
was recently appointed to the board 
of Waymouth Gauges & Instruments, 
Ltd., one of the Smiths group of 
aviation companies. 


Mr. W. P. C. Orchard, who has been 
appointed manager of the Salisbury 
District of the Southern Electricity 
Board in succession to the late Mr. 
R. A. McCulloch, has been commercial 
engineer in the district since 1950. He 
was previously with the Edmundsons 
group and was successively manager 
of their Andover, Marlow and Frome 
districts. 

We reproduce a photograph taken 
on the occasion of a recent visit to the 
Hersham works of the _ Electric 
Furnace Co., Ltd., of three Russians 
interested in heating equipment for 
automobile factories. Dr. Shepelia- 


kovsky, one of the visitors, is in 


Mr. Zolotov (interpreter), Dr. Shepeliakovsky and Messrs. Gamage | 
(sales manager, Electric Furnace.Co.), Gifford (contracts manager), 
Ovsepian, Stokes (works manager) and Prusov - 
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charge of the electric heating depart- 
ment of the Likhachov Autoplant 
Factory, Moscow. 


Mr. S. R. Donaldson, A.M.I.E.E., 
has been appointed general manager 
of Newage (Man- 
’ chester), Ltd. He 
was formerly 
chief develop- 
engineer 
' for the Newage 
Group and was 
charge of the 
_ Research and 
Development 
Department, 
| Stamford. Mr. 
Donaldson was 
Mr. $.R. Donaldson responsible for 
the design of the 
“Newphase” self-regulating alterna- 
tor and other products, including 
generating sets, control gear, centri- 
fugal and diaphragm pumps. He will 
now be engaged on the industrial 
conversion of the automotive engines 
manufactured by the British Motor 
Corporation for which Newage hold a 
world franchise. 


Mr. R. R. Walker, Post Office Tele- 
phones manager, Belfast, has been 
appointed telephone manager, Man- 
chester. 


The Wayne Kerr Laboratories, Ltd., 
announce the appointment of Mr. L. J. 
Saywood as sales engineer. Mr. Say- 
wood was formerly a senior engineer 
in the Export Division of Marconi 
Instruments, Ltd. 


Mr. G. E. Graves, sales representa- 
tive in North West England for British 
National Electrics, Ltd., retired at the 
end of July after twenty-six years 
with the company. He was presented 
with a cheque from his colleagues. 
Mr. Graves had been with B.N.E. since 
it was founded in 1931. 


Dr. R. E. Jennings, author of the 
article on “The Microtron” (page 
309), was edu- 
cated at King’s 
College, London, 
where he re- 
ceived first class ~ 
honours in a 
Special Physics 
B.Sc. examina- 
tion. He obtained 
his Ph.D. in 1950. 
Dr. Jennings 
joined the Ad- 
miralty Signals 
Establishment in 
I94I as a tem- 
porary experimental officer. After the 
war he became an assistant lecturer at 
University College, London, and in 
1949 a lecturer there. He has been 
carrying out research work on high 
energy electron physics. 


The finals of the Electrical Industries 
National Golf Competition are to be 
held at the Bramhall and Stockport 
Golf Clubs on 30th September. Par- 
ticulars and entry forms can be 


Dr. R. E. Jennings 


obtained from any area secretary or 
(Mr. Frank Farthing, 22, Regent Hill, 
Western Road, Brighton, 1. The 
annual dinner is to be held at the 
Midland Hotel, Manchester, on the 
same evening when the chair will be 
taken by Viscount Chandos. Tickets 
(27s 6d each) are obtainable from Mr. 
J. K. Dean, Méetropolitan-Vickers 
Electrical Co., Ltd., Ship Canal House, 
King Street, Manchester. 


The annual dinner of the Institu- 
tion of Production Engineers will be 
held at the Dorchester Hotel, London, 
on Friday, 4th October. The principal 
guest will be Sir John Maud, G.C.B., 
C.B.E., Permanent Secretary, Ministry 
of Power. 


OBITUARY 


Mr. William Stansfield, who served 
with Lancashire Dynamo & Crypto, 
Ltd., for nearly fifty years, died at his 
home at St. Annes-on-Sea on 13th 
August. He was eighty years of age. 
Mr. Stansfield was responsible for 
much original work in electrical engi- 
neering in the early part of this 
century. One of his developments 
was a d.c. train lighting generator 
giving constant voltage over a wide 
range of combined speed and load 
variation. He was instrumental in 
pioneering and designing the syn- 
chronous induction motor first intro- 
duced in this country in 1910, and 
other work included the application of 
two-speed s.c.r. motors for power 
station boiler house fans; closed-air- 
circuit machines with self-contained 
air cooler; and continuously reversing 
s.c.r. motors for steelworks duty and 
other arduous drives. 

Mr. Stansfield joined the Lancashire 
Dynamo & Motor Co., Ltd., in 1900 
and subsequently became chief 
estimator and then designer and 
assistant to the late Mr. R. S. McLeod 
(then chief engineer). Later he was 
chief electrical designer until his 
retirement in 1948. 


Dr. Irving Langmuir.—The death 
occurred at Falmouth, Massachusetts, 
last week of Dr. Irving Langmuir, the 
eminent American physicist and 
chemist, who was associated with the 
American General Electric Co. for over 


forty years. Dr. Langmuir was born in, 


New York and was educated at the 
Columbia School of Mines and at 
G6ttingen University, | Germany, 
graduating Ph.D. in 1906. After a brief 
period of teaching he joined the Ameri- 
can G.E. in 1909 and was later respon- 
sible for many important advances in 
electrical equipment. Probably his 
most outstanding work was in connec- 
tion with the gasfilled tungsten lamp. 
He also carried out fundamental 
research on oil films, atomic hydrogen 
welding, electric discharge equipment 
and high-vacuum pumps. 

Dr. Langmuir received many 
honours during his distinguished 


career. He was awarded a Nobel Prize 
in Chemistry, the Faraday Medal 
(1944), Hughes Medal (1918) of the 
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Royal Society, of which he was a fel- 
low, and a number of doctorates from 
universities including Oxford and 
Edinburgh. He was president of the 
American Association for the Advance- 
ment of Science in I94I. 


Mr. John Charlton, works manager 
of Messrs. Adamson Green & Co., 
Ltd., Felling, Co. Durham, has died at 
his home at Gateshead. He was 
fifty-six. 


Mr. R. A. S. Boyton, O.B.E., 
M.I.E.E.—The death has occurred at 
the age of seventy-two of Mr. Robert 
Alexander Stewart Boyton, of Convoy 
House, Convoy, Co. Donegal. In the 
1914-18 war Mr. Boyton was an in- 
specting officer at the Royal Arsenal at 
Woolwich and he later held the post of 
inspector to the Imperial Munitions 
Board of Canada in Ottawa before 
being seconded to the United States for 
inspection duties in Washington. He 
was general manager of the Antrim 
Electrical Supply Co. when he retired 
from business in 1947. 


Mr. H. S. Loebl.—The death 
occurred at his home at Apsley, near 
Andover, on 13th August of Mr. Henry 
Samuel Loebl, who was a director of 
Laurence, Scott & Electromotors, Ltd., 
and Berry’s Electric, Ltd. 


WILLS 


Mr. L. Howles, C.B.E., chairman of South 
Wales Electricity Board, who died on 13th 
May, left £24,283 gross (£24,016 net value). 


Mr. R. A. McCulloch, M.I.E.E., manager, 
Salisbury _ District, Southern Electricity 
Board, who died on §th June, left £5,170 
gross (£5,055 net value). 

Mr. W. Geddes, formerly works engineer 
to W. T. Glover & Co., Ltd., who died on 
2nd May, left £11,824 gross (£11,676 net 
value). 

Mr. W. H. Wickham, A.M.I.C.E., 
A.M.IL.E.E., of Ealing, W., who died on 24th 
April, left £103,011 gross (es 102,803 net). 


PRICES OF MATERIALS 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 
industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


ALUMINIUM ingots ton £197 os od 
COPPER, H.C. Electro | ton £212 15s od 
Fire Refined 99:°80% | ton £211 os od 
Fire Refined 99:50% | ton £210 os od 
COPPER Tubes a Ib 2s ofd 
Sheet . ton £239 5s 0d 
H.C. wire and ‘strip . ton £261 15s od 
LEAD, English ton £93 15s od 
Foreign | ton £92 osod 
MERCURY nr flask £87 os od 
TIN, block (English) . ton £745 os od 
ZINC, G.O.B. Foreign. ton £76 10s od 


Electroly ton 
BRASS Tubes (solid 

— lb 1s 83d 

Ib 2s 53d 

PHOSPHOR BRONZE 

Wire .. 5 lb 3s 93d 
PLATINUM . oz £31 os od 
RUBBER, No. rR. Ss. 

spot .. lb 273—27}d 
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ENDOGSTRIAL 


NEWS 


Restrictive Trading Agreements 


The Board of Trade fournal of 16th 
August contains a long list of com- 
modities which are subject to agree- 
ments submitted to the Registrar of 
Restrictive Trade Agreements. Against 
each item, many of which are elec- 
trical, is given the file number. The 
list is published to give guidance to 
those who wish to inspect the Register, 
which they may do for a fee of Is per 
day between the hours of 10 a.m. and 
4.30 p.m. on any week-day except 
Saturday and certain holidays. The 
Register is available for inspection at 
the Registrar’s offices at Chancery 
House, Chancery Lane, London, 
W.C.2, and 9, Wemyss Place, Edin- 
burgh, 3, or at Chichester House, 64, 
Chichester Street, Belfast. The indexes 
may also be seen at these addresses. 


Anglo-Norwegian Atomic Agree- 

ment 

The United Kingdom Atomic 
Energy Authority and the Norwegian 
Institute for Atomic Energy have 
recently signed an agreement for 
co-operation in connection with the 
Norwegian Halden reactor project. 
This agreement is the result of the 
discussions mentioned in the exchange 
of Notes between the United Kingdom 
and Norwegian Governments which 
has been published as a White Paper 
(Cmd. 245, H.M. Stationery Office). 

This project is concerned with an 
experimental reactor, scheduled to 
start Operation early in 1958, which is 
designed to produce process steam 
suitable for wood-pulp mills and other 
industrial uses. The Authority has 
undertaken to supply the initial charge 
of uranium fuel elements for the 
reactor. The Institute and _ the 
Authority will also co-operate in a 
research programme with a view to 
developing suitable fuel elements for 
later charges for the reactor. The 
agreement provides for the Authority 
to have access to the reactor design 
and to the operating experience 
obtained from this important experi- 
ment. 


American “ Package ” Reactor 

The U.S. Army “package power 
reactor” at Fort Belvoir, near Wash- 
ington, is said to have successfully 
completed a 700-hour performance test 
stipulated by the United States Atomic 
Energy Commission. This 2 MW 
pressurised-water plant was built for 
the American Army by ALCO Pro- 
ducts, Inc., of New York. The Atomic 
Energy Commission has stated that 
this was the first fixed price guaranteed 
performance contract for a complete 
nuclear power plant. 

The reactor is the prototype for 
auclear plants of up to 20 MW being 
marketed outside the American 


continent by Humphreys & Glasgow, 
Ltd., London. With European manu- 
facturing costs and a recent reduction 
in the cost of re-processing fuel 
elements, the company estimates that 
a 10 MW plant of this type would 
generate electricity at between 1d and 
13d/kWh. 


Traction Equipment Orders 


Crompton Parkinson, Ltd., have 
received an order for eighteen more 
electric traction equipments under the 
British Railways Modernisation Plan. 
These are for Type “B” 1,160 h.p. 
diesel-electric locomotives for freight 
and passenger services which are to 
be built by the Birmingham Railway 
(Carriage & Wagon Co., Ltd., with 
engines by Sulzer Bros., Ltd. The 
equipments include main and auxiliary 
generators, four traction motors, four 
auxiliary machines for driving com- 
pressors, exhausters, fans, pumps, etc., 
and the electric control equipment. 

The British Thomson-Houston Co., 
Ltd., has just received a further order 
for ten diesel-electric power equip- 
ments for Type “B” locomotives of 
1,160 h.p. Manufacture of the first 
order for 20 equipments of identical 
type is already well advanced. The 
B.T.H. traction generator will be 
driven by a Sulzer 6 LDA 28 engine 
and the locomotive will be powered by 
four B.T.H. traction motors. The 
mechanical parts of the locomotives 
will be built in British Railways work- 
shops. These locomotives will be 
used for mixed traffic duty and will be 
suitable for a maximum speed of 75 
m.p.h. 


Nickel Disposal 

The Board of Trade has made an 
agreement with the Mond Nickel Co., 
Ltd., under which the latter will offer 
for sale, as agents of the Board, 1,600 
tons of nickel pellets from the strategic 
reserves held by the Board. Sales will 
be made for consumption in the 
United Kingdom at the Mond Nickel 
Co.’s normal selling price and will, as 
far as possible, be spread over the 
period September, 1957, to June, 1958, 
inclusive. The Mond Nickel Co. will 
offer 500 tons for distribution in the 
near future. 


Contract Price Formule 


The British Electrical and Allied 
Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. In each case the rate 
of pay for adult male labour at 16th 
August is deemed to be 186s 6d. 

The “costs of materials” figures 


- are: For electrical machinery and 


equipment the Board of Trade index 


‘figure published on 16th August is 


177-7. For turbo-generating and allied 
plant: Materials used in mechanical 


engineering industries 180-1, blast 
furnaces and iron and steel melting 
and rolling (40 and 41), 177-9. The 
price of 3in o/d 18 s.w.g. brass con- 
denser tubes (Metal Bulletin, 16th 
August) is 44%d per lb. 


Electrical Work at Middlesbrough 

The North Eastern Electricity Board 
has informed the Middlesbrough Town 
Council that, owing to a shortage of 
electricians, it will not be able to carry 
out the electrical wiring of new houses 
on the Easterside housing project. The 
Board has also intimated that, for 
similar reasons, it cannot undertake 
maintenance and electrical work at 
other Council property. In future the 
Council is to employ contractors to 
carry out the work. 


Brussels Exhibition 

In a leaderette in this issue we refer 
to the electrical display being organised 
under the auspices of the B.E.A.M.A. 
at next year’s Brussels Exhibition. 
The Birmingham Exchange and Engi- 
neering Centre has also announced its 
intention of running a group stand at 
the exhibition in which over 40 con- 
cerns (including some electrical com- 
panies) are participating. 


Models in Electrical Development 


Some of the many uses to which 
models are put in the cause of electrical 
development are indicated in a display 
by the Electrical Development Associa- 
tion at the Model Engineer Exhibition 
(New Horticultural Hall, London, 21st 
to 31st August). 

Factory planning plays an important 
part in industrial engineering and the 
development of the electrical load. 


During the World Scout Jubilee Jamboree 
held in Sutton Coldfield Park, near Birming- 
ham, from Ist to 12th August, the chief 
Scout, Lord Rowallan (right) paid a visit 
to the special industrial exhibition staged 
within the Camp and is seen here inspect- 
ing electrical switchgear on the stand of 
George Ellison, Ltd. A brochure “ Scout- 
ing and Industry” was specially prepared 
by the company for the Jamboree 
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Two types of model which the Associa- 
tion uses to explain these principles in 
its industrial films and at exhibitions 
are being displayed. One of these is in 
mass produced castings in light alloy 
and the other is hand-made to a larger 
scale. A model of school desks is 
used to demonstrate correct lighting 
in schoolrooms and six models of 
agricultural installations are shown. 

Sometimes electrical apparatus is too 
small for purposes of explanation at an 
exhibition and to show it to better 
advantage models are often made. As 
an example of this, a model of a 
standard fused plug and_ socket 
enlarged to about three times its actual 
size is displayed. 

Finally, there are three models which 
the Association’s exhibition depart- 
ment have produced for their stands. 
These serve to show the projected 
scheme to those who have to approve 
designs and also enable the designer 
to work out his colour schemes and 
other details. 


Boiler Plant for Basrah 


Following the announcement of the 
placing of a contract with the Metro- 
politan-Vickers Electrical Co., Ltd., for 
the supply of three turbo-generating 
units for Basrah, Iraq, it is now 
reported that Babcock & Wilcox, Ltd., 
have been awarded the £520,000 con- 
tract for three boiler units. Ten com- 
panies competed for the order, which 
went to Babcock’s on the basis of the 
best and lowest offer. 


“Underground” Poster Exhibition 


A poster exhibition at Charing Cross 
Underground station features the last 
tube railway to be built across central 
London—the Hampstead Tube— 
which celebrated its soth anniversary 
this summer. The show will be open 
until 7th September. 

To-day Londoners are awaiting 
their first new tube link for half a cen- 
tury—the Victoria Line—and the 
exhibition takes up this theme of “ then 
and now.” Surrounded by thirty 
original posters which were once dis- 
played on the Hampstead Tube, are 
large-scale maps of the present Under- 
ground system, showing the route of 
the proposed Victoria Line. 


Convectors 


Mention of the Siemens Ediswan 
“ Wafer ” convector heaters was unfor- 
tunately omitted from the survey pub- 
lished in our 26th July issue, but the 
following description covers the range 
in brief. 

The “Wafer” heater is principally 
designed for wall mounting and is only 
3in thick giving a I}in air gap 
between the heater and the wall. The 
height is 24in for all models. The 


exceptional robust construction of 
these heaters makes them especially 
suited to locations where durability 
with a neat appearance is essential. 

Of the 12 types available, which 
include 500, 750 and 1,500 W models, 
the most popular are listed in the 
accompanying table. 


Generating Plant for South Africa 


Against strong Continental com- 
petition the Metropolitan - Vickers 
Electrical Export Co., has 
received an order from the Electricity 
Supply Commission of South Africa 
for two 60 MW turbo-generator sets 
and associated condensers and feed 
water heating equipment. The equip- 
ment is for a new extension to Umgeni 
station, north-west of Durban. The 
first generating set is scheduled for 
delivery in February, 1960, and the 
second a year later. 

The turbo-generators will be manu- 
factured at Trafford Park, and the feed 
water heating equipment at the Metro- 
politan-Vickers Germiston Works, 
Glasgow; the steam condensers will be 
to Metropolitan-Vickers design, the 
condenser shells being made in South 
Africa. The turbines will be conven- 
tional two-cylinder machines, with 
inlet steam at 600 lb/sq in 850 deg F. 
A feature of the generators will be 
direct air cooling of the rotors; air will 
be circulated by integral fans through 
the slotted copper windings. 


Technical Workers’ Claim Refused 


The Industrial Disputes Tribunal 
has turned down a claim by the 
Association of Scientific Workers for a 
percentage increase in the salaries of 
scientific and technical workers in the 
engineering industry. Members of the 
Engineering and Allied Employers’ 
National Federation had already 
offered and put into operation a scale 
of flat rate increases ranging from IIs 
to 13s a week. 


Transformer Manufacture 


The Express Winding Co. has now 
completed its move from Mitcham to 
44-46, Beddington Lane, Croydon, 
where increased floor area and the 
latest type of machinery and test equip- 
ment have enabled the company to 
expand its output of air-cooled trans- 
formers and rectifier power packs. A 
large portion of the works is devoted 
to the manufacture of transformers on 
“C” and “E” cores, while grain 
oriented laminations are being used to 
a greater extent on shell type trans- 
formers. A_ special department is 
devoted to prototype work, where 
modern methods enable intricate work 
to be carried out at low cost. A 
speciality is the manufacture of trans- 
formers for the use of low voltage tools 
and lighting and for low voltage solder- 


Siemens Ediswan “‘ Wafer” Convector Heaters ing irons. Chokes and 
ee reactors are also made. 
| List “Tax 
eals wi e manu- 
D.I2IL kW without switch... £7 7s Od | £3 4s 8d 
1 kW with on/off switch 3: 0d | £3 Ils facture of remote con- 
2 kW without switch... ... | £9 10s Od | £4 3s 6d trol panels, distribution 
2 kW with 3 heat switch ... | £11 2s Od | £4 17s 7d boards and fuse boards 
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to meet individual requirements. 
Wiring of customers’ own equipment 
is also undertaken. 


Rubber and Thermoplastic Cable 
Contracts 


In an endeavour to secure stability 
of prices the Rubber and Thermo- 
plastic Cable Manufacturers’ Associa- 
tion has introduced new conditions of 
contract, operating from 12th August. 
Prices to be quoted will be those ruling 
at the date of tender and will apply 
to dispatches made within four months; 
after that the prices ruling at the date 
of dispatch will be charged. 


Plant for Pakistan 


Messrs. Rizvi Brothers, Ltd., Char- 
tered Bank Chambers, Macleod Road, 
Karachi, 2, tell us that they are 
desirous of obtaining sole agencies in 
Pakistan for distribution transformers, 
generating sets (including diesel sets) 
and heavy switchgear. -Their manag- 
ing director, Mr. Z. A. Rizvi, is in 
London from roth August to 5th 
September at Mount Royal Hotel, 
Marble Arch, W.1 (Mayfair 8040). 


All-Electric Flats for Belfast 


The Belfast Corporation Housing 
Committee on 14th August decided to 
go ahead with the building of a block 
of all-electric flats. These flats will 
be the first of their kind in Northern 
Ireland. The decision was taken on 
the recommendation of Mr. R. P. 
Watson, city electrical engineer, who 
reported on a recent visit he made to 
the all-electric multi-storey flats in 
Kirkcaldy, Scotland. 

A report issued later by the Housing 
Committee said that one reason for 
bringing forward this proposal was the 
greater potential consumption of elec- 
tricity which is expected to occur when 
the atomic power station for Northern 
Ireland is built. On the question of 
costs, the report stated that for a three- 
bedroom flat the initial cost of provid- 
ing the necessary equipment would be 
about £176. The average running 
costs for all purposes, including light, 
would be about 19s 4d a week. 


Metrovick Plant for Tankers 


The Metropolitan-Vickers Electrical 
Co., Ltd., is to supply the geared steam 
turbine propelling machinery for nine 
large tankers ordered by the British Oil 
Shipping Co., Ltd., from the Furness 
Shipbuilding Co., Ltd. The tankers, 
which will be completed by 1964, range 
from 25,500 to 40,000 tons. 


Scottish Firm’s Diamond Jubilee 


This year Oliver Melville & Co., 
Kirkcaldy, celebrate the diamond 
jubilee of the business founded in 1897 
by the late Mr. Oliver Melville. At 
that time the work consisted almost 
wholly of supplying and maintaining 
generators and other industrial equip- 
ment. Over the years the scope has 
extended to cover electrical contract- 
ing (the firm is a member of the E.C.A. 
of Scotland), the sale of domestic 
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equipment and repair work, and now a 
furniture department has been opened. 

To accommodate this new depart- 
ment the premises have been sub- 
stantially extended. The principals of 
the firm are Mr. J. Y. Dick and Mr. 
J. M. Melville, a son of the founder 
of the firm. 


Capacitor Trouble in America 


Last week the New York corre- 
spondent of the Daily Telegraph 
reported that because of chemical 
contamination of the oil filling, half a 
million capacitors for fluorescent lamps 
became troublesome in service. In a 
number of cases, it was said, the 
result was overheating which caused 
the bursting of the containers. 

The manufacturers, the American 
General Electric, say that steps were 
immediately taken to replace faulty 
capacitors without charge and to 
inspect all lighting systems into which 
they might have found their way. The 
trouble has now been practically over- 
come and steps have been taken to 
prevent any recurrence. 


Electric Diecasting Furnace 


In describing the Morgan-Birlec 
type E.D.F. furnace in our issue of 
2nd August (page 217) we regret that 
an error occurred in the illustrations. 
The electric diecasting furnace was 
shown in the right-hand photograph 
while that on the left was the Morgan 
Basin tilting crucible furnace, Type 
BT Mk II, which is complementary 
to the diecasting furnace. 


Garcke’s Manual 


The 1956-57 edition of “Garcke’s 
Manual of Electricity. Supply,” which 
has just been published, is in similar 
form to previous editions. The general 
survey of the electricity supply industry 
includes a section on nuclear power 
development which gives particulars of 
the revised programme of nuclear 
power generation announced by the 
Government in March last. The 
constitution and functions of the 
United Kingdom Atomic Energy 
Avthority are outlined, and particulars 


F 


The modern railway station recently completed at Nakuru, Kenya, is the first of its kind in East Africa. 


brackets in the restaurant are part of the ‘‘ Mondolite”’ range, with specially coloured reflectors. 


specially modified ‘* Versalite’’ fittings 


of the constitution, organisation and 
generating stations of the C.E.A. are 
given and of the functions of the Area 
Electricity Boards. A separate section 
is devoted to the North of Scotland 
Hydro-Electric Board and the South 
of Scotland Electricity Board, and 
undertakings in Ireland, the Isle of 
Man, the Channel Islands, etc. Details 
are also given of manufacturers of 
electrical plant, and the directory 
sections include lists of associations 
institutions and executive 
personnel. The Manual is available 
from the Electrical Press, Ltd., 19-20, 
Noel Street, London, W.1, price 
£3 17s 6d net. 


Accumulator Makers’ Association 


The address of the Accumulator 
Makers’ Association is now 77, Bedford 
Court Mansions, Bedford Avenue, 
London, W.C.1 (telephone: Museum 
8976). 


Trade Announcements 


The Dictaphone Co., Ltd., Acton, 
has taken over the sales, distribution 
and servicing of its “ Time-Master ” 
dictating machines in Belgium and has 
opened a branch office at 4, Rue du 
Finistére, Boulevard Adolphe Max, 
Brussels. This is the company’s first 
Continental branch. 


George Kent, Ltd., announce that in 
view of the expansion of business their 
organisation in Belgium has recently 
been converted into a separate com- 
pany under the title of Kent Con- 
tinental S.A. This new company, 
which has its headquarters at 82, 
Chaussée de Charleroi, Brussels, com- 
prises a sales, engineering and service 
organisation covering the full range of 
Kent products, with a well-equipped 
workshop. 


Truvox, Ltd., announce that they 
are increasing their sales organisation 
covering industrial floor treatment 
machines throughout Great Britain and 
Mr. J. Gladstone has been appointed 
area manager for the Midlands and 
South West. The company’s repre- 
sentatives in this area will be as 


The lighting fittings were supplied 
by Troughton & Young (Lighting), Ltd., through their agents in Nairobi, the Anglo-Baltic Corporation, Ltd. The ring pendants and wall 


Over the reception desk there are 


follows:—Mr. J. W. Kirk, 59, Gold- 
smith Street, Nottingham (Derby, 
Notts., Lincs. and Rutland). (Mr. 
P. W. L. Vicary, 26, Oughton Road, 
Sparkbrook, Birmingham  (Leics., 
Warwicks., excluding Birmingham, and 
Northants). Mr. M. J. Stokes, 63, Pit- 
cairn Road, Warley Woods, Birming- 
ham, 41 (Birmingham, Salop, Staffs. 
and Worcs.). Mr. G. Kempton, Joy- 
win, Blackhorse Road, Mangotsfield, 
nr. Bristol (Cornwall, Devon, Dorset, 
Somerset, Glos., Wilts., part of South 
Wales up to and including Cardigan 
and Radnor, and Hereford). 


Taylor-Short & Mason, Ltd., have 
formed a new subsidiary which revives 
the original name of Short & Mason, 
Ltd., to handle its scientific and 
meteorological instrument business. 
The main company, which has been 
renamed Taylor Controls, Ltd., will 
continue to handle all industrial instru- 
ment and control business. Short & 
Mason, Ltd., are moving to a newly 
acquired factory at Aneroid Works, 
280, Wood Street, Walthamstow, 
London, E.17 (Coppermill 2203/4). 
Taylor Controls, Ltd., remain at 75, 
Hale End Road, Walthamstow, 
London, E.17 (renamed Forest Works) 
(telephone: Larkswood 3371/6). 


Lindsay & Williams, Ltd., Ashton 
Old Road, Manchester, 11, manu- 
facturers of “ Megohmoid ” insulating 
tape, inform us that they have recently 
installed a Telex machine, the number 
being 66269. Their telegraphic address 
has also been altered to “ Megohm, 
Telex, Manchester.” 


Fielden Electronics, Ltd., is opening 
a new North Eastern sales and service 
office at Stockton-on-Tees on 5th 
September. The branch is under the 
management of Mr. K. Hymer. 


Changes of Name 
The name of Installations (Radio), 


Ltd., has been changed to Ulster Radio 
& Television Services, Ltd. 


Meech Electric Drives, Ltd., has 
changed its name to Burdette-Meech, 
Ltd. 
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Continuous Stress-Relief 
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of 


Transformer Laminations 


K OR some years it has been standard practice, after 
stamping transformer laminations, to stress-relieve the 
sheet in a lift-off furnace. One of the requirements in 
the manufacture of these stampings is a high space factor: 
buckling and “ rivelling ” of the edges of the sheet are 
bound to make a bulky transformer. The lift-off furnace 
has normally been used for the heat treatment since it 
allows the careful placing of packs of laminations which 
are then left undisturbed throughout the heating cycle. 

As soon as the process is considered carefully, it 
becomes clear that the lift-off furnace has several serious 
disadvantages. The first and most obvious, of course, 
is that it is a batch method. It is also clear that consider- 
able difficulty is experienced when loading the furnace. 
The stampings vary considerably in size, and production 
methods are such that there is very seldom a furnace load 
of one size of stamping. Great skill and care are 
necessary to fit the greatest number of stampings on the 
furnace base, while allowing good heat transfer to the 
load, and avoiding distortion of the stampings. 

Even if production methods were such as to give a 
large number of the same size sheets at the same time, 
it would be undesirable to have an unbroken stack of 
stampings reaching the full piling height of the furnace: 
heating up and cooling would be extremely slow. More- 
over, this cannot be overcome by increasing the heating 
rate which gives rise to serious distortion of the sheet. 
This is because the heat is transferred through the edges 
of the packs: thus the edges reach soaking temperature 
while the centre is still relatively cold. Severe strains are 
set up which result in wavy edges and, in extreme cases, 
buckling of the whole sheet. It is worth noting that the 
adoption of a slow heating and cooling cycle does not 
completely cure this trouble. In practice, steel spacer 
pieces are placed every six to eight inches to separate 
the packs and allow heat transfer vertically as well as by 
edge heating. The next pack is then supported on a 
steel plate to reduce distortion. Thus a considerable 
weight of steel is uneconomically heated in each cycle. 
The complete soaking of the stampings, the spacer 


pieces, and the furnace cover requires a 45-50 hr cycle. 

This length of cycle introduces a further difficulty. 
Carbon is an undesirable impurity in electrical sheet, and 
the manufacturer aims at reducing it to a very low level: 
certainly below 0-008 per cent. Such sheet is highly 
susceptible to carbon pick-up during heat treatment. The 
atmosphere must therefore be non-carburising especially 
since the sheet is in contact with the atmosphere for a 
long period. For this reason an atmosphere derived 
from cracked and burned ammonia—not the cheapest 
of atmospheres—is required for a lift-off furnace. 

Metalectric Furnaces, Ltd., Smethwick, who have built 
a considerable number of lift-off furnaces, were led to 
the conclusion that the continuous furnace might well 
have many advantages in its favour. 

Several advantages seemed possible: a very great 
reduction in the time cycle; a cheaper form of atmosphere 
could be used, because the shorter heating time would 
bring a great reduction in the risk of carbon pick-up; a 
much better flow of work would be possible because 
a continuous furnace could be designed to suit the 
maximum width of sheet, while variations in length, so 
awkward in the batch method, would be unimportant; 
and a considerable fuel saving was likely because there 
would be no spacer pieces and steel plate to heat up. 

Accordingly Metalectric engineers carried out a series 
of tests on a continuous furnace arranged to use any 
industrial controlled atmosphere. In this way it was 
possible to compare the effect of various atmospheres on 
the physical and electrical properties of the sheet. By 
arrangement with one of the leading manufacturers of 
electrical equipment, matched pairs of test pieces were 
cut from sheet: one test piece in each pair was stress- 
relieved by the manufacturer’s usual method; the other 
was heat treated in a continuous furnace. The samples 
were then tested and compared. 

The results showed conclusively that the long-cycle 
lift-off process was unnecessary. The continuously 
treated test pieces were in physical condition much better 
than those from the batch process. In electrical tests 

there was less difference; 
nevertheless, there was still 
a slight advantage in favour 
of the continuous process. 
The mean losses in watts per 
Ib of a large number of the 
batch treated samples were 
0-539, 0-536 and 0-542 whilst 
the continuous furnace gave 
0-523, 0-527 and 0-526. The 
mean of these figures is 0-539 
for the batch and 0-525 for 
the continuous process. 

The next step clearly was 
to stress-relieve sufficient 


Fig. 1.—Charge end of Meta- 
lectric continuous stress reliev- 
ing furnace at the Rugby works 
of the British Thomson-Houston 

Co., Ltd. 
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stampings to build a complete transformer. This was 
necessary to prove the method, and also to show that 
the higher heating and cooling rates obtainable in the 
continuous process have no deleterious effects on 
the laminations whether from the physical or from the 
electrical standpoint. The experiment was completely 
successful, an important point being that the laminations 
were completely flat, while the atmosphere used was only 
one-fifth the cost of the cracked and burned ammonia. 

Metalectric Furnaces have now built or are building a 
large number of continuous furnaces for this work, with 
outputs ranging from 20 to 60 tons per week. Experience 
gained on these plants has shown that while the total 
cost of stress-relieving in lift-off furnaces varies between 
£8 and £10 per ton, in the continuous furnace the cost 
is £5 10s to £7 10s per ton—a very substantial saving. 

A typical furnace for this work is shown in the illustra- 
tion (Fig. 1). It is installed at the works of the British 
Thomson-Houston Co., Ltd., Rugby. The overall length 
of the furnace is 6oft, and the heating sections have two 
separately controlled zones. The nickel-chromium tape 
elements are fitted to the sides and hearth of the chamber, 
and are rated at 120 kW. Although the normal working 
temperature is 820 deg C the furnace is designed to 
operate at up to goo deg C. The cooling section is water- 
jacketed and is mounted on rollers to allow for expansion. 
The conveyor is 26in wide to handle laminations up to 
24in wide. It is driven by a variable speed gear: the 
usual belt speed is 1ft per minute giving a complete cycle 
from charge to discharge of one hour, compared with the 
40 hours or more of the batch process. Output at this 
speed is 450-500 lb per hour. 

The laminations are loaded directly on to the conveyor 
in shallow packs; there is thus a much greater heat 
transfer rate in this furnace than obtains in the lift-off 
furnace with its thicker packs. The laminations travel 
through an inlet canopy designed to reduce controlled 
atmosphere losses, then through a vestibule which acts 
as a heat seal, and so through the regulated heat and 
soak zone, through the cooling zone and the outlet canopy 


Fig. 2.—1,000 cu ft/hr “ Hi-nitrogen”’ plant 


on to a roller conveyor. Power consumption in this 
furnace is only 15-2 kWh/cwt of work processed, i.e. 
304 kWh/ton. The protective atmosphere is supplied 
by an incandescent “ Hi-nitrogen ” plant producing 1,000 
cu ft of nitrogen per hour (Fig. 2). Air is inspirated and 
mixed with sufficient fuel (in this case town’s gas) to give 
complete combustion and thus remove the free oxygen 
in the air. The products of combustion are then bubbled 
through monoethanolamine which absorbs the carbon- 
dioxide and the remaining gas is passed through a dryer 
which removes the water vapour, leaving dry nitrogen. 
In normal operation, a dewpoint of —30 deg F is 
consistently obtained; lower dewpoints can be obtained 
if necessary. 


Electrical Research Reports 


One of the recently issued research reports of the 
British Electrical and Allied Industries Research Associa- 
tion, Ref. Q/T143, “ Electromagnetic Forces in Trans- 
formers with Multi-Layer Windings,” by M. Waters, B.Sc., 
M.LE.E. (price 12s 6d), gives methods for calculating the 
reactance and the electromagnetic forces in transformers 
of the multi-layer type. The effect of sub-dividing the 
outer winding into discrete layers is taken into account 
and also the progressive shortening of the layers which 
is required in this type of construction. Three cases are 
considered: (1) Windings with complete ampere-turn 
balance; (2) inner winding extending to the middle of the 
taper in the outer winding; (3) inner winding with the 
same overall length as the tapered outer winding. 

_ The radial field produced by ampere-turn asymmetry 
in a transformer with concentric windings is affected by 
the core proportions. The spacing between limbs is 
rclatively unimportant, but the ratio of leg length to core 
circle diameter is found to have an appreciable effect. 
In Ref. Q/T144, “ The Effect of Core Proportions on 
Axial Electromagnetic Forces in Transformers with 
Concentric Windings,” by M. Waters (price 6s) previous 
work in Ref. Q/T134 is extended so that this ratio may 


be taken into account when calculating axial electro- 
magnetic forces or increased reactance due to the 
radial flux. 

The development of measurement circuits for the 
E.R.A. network analyser necessitated the production of 
an amplifier of very low phase shift and stable gain. 
Ref. V/T120, “A Stable Decade Amplifier for the 
Frequency Range 10 c/s to 1 Mc/s,” by D. C. G. Smith, 
B.Sc., A.Inst.P. (price tos 6d), describes the design and 
performance of an amplifier which fulfils the required 
conditions and whose gain is stabilised at a value of 
10 +0-1r for the frequency range 10 c/s to 1 Mc/s. 
A discussion of possible applications of the amplifier is 
included. 


Model Construction 


In Ref. L/T359, “ Models of Materials with Loss per 
Cycle nearly independent of Frequency,” by H. Pelzer 
(price 10s 6d) ladder type structures are constructed, 
based on a continued fraction expansion of the logarithmic 
function, which exhibit either approximately, or over a 
limited range of frequencies, a loss behaviour that is often 
encountered in high polymers not only in the dielectric 
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behaviour but also in rheology, viz. a loss per cycle that 
is independent of frequency down to extremely low fre- 
quencies. Although such formal models have in general 
no direct bearing on the actual mechanism, in the present 
case one of them seems to suggest a molecular model in 
which groups of molecules are cross-linked into spindle- 
shaped aggregates and immersed in the viscous liquid 
constituted by the remaining molecules. 


Interference by H.V. Lines 


High-voltage distribution lines operating at voltages in 
excess of 11 kV, and in particular those operating at 
132 kV, have not proved serious sources of interference 
in the United Kingdom. Isolated cases of severe inter- 
ference have been experienced both in the long- and 
medium-wave broadcast bands and in the television band, 
but they have been confined to installations in premises 
very close to or immediately beneath the line. 

Reports of interference studies on higher voltage lines 


FRENCH RAILWAY 


ELECTRIFICATION is again the main feature in the 
new five-year plan for the further modernisation and 
re-equipment of the French Railways. In view of the 
success of the 25 kV 50 c/s system it is being adopted 
for all future electrification schemes, other than extensions 
to the existing 1,500 V d.c. system. 

During 1957 the electrification of the lines between 
Strasbourg and Bale, Dole and Vallorbe and Frasne- 
Pontarlier will be completed. The Nord-Paris scheme, 
which includes the Paris-Lille line and various branch 
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on the Continent and in the U.S.A. have raised doubts 
concerning the degree of interference which might be 
expected from the use of higher voltage lines in the United 
Kingdom. Work on a short section of experimental line 
has been carried out, but no evidence of the conditions 
which might apply to normal operation of long sections 
of line is yet available. 

As a preliminary to making a study of the interference 
from the higher voltage lines when they come into 
operation the Association has carried out a series of 
measurements on existing 132 kV and 33 kV lines over 
a period of about one year. Ref. M/T122, “ Radio Inter- 
ference from High-Voltage Distribution Systems,” by 
S. F. Pearce, B.Sc., A.Inst.P. (price 10s 6d), summarises 
the results of these tests. 

Copies of the above reports are available at the prices 
indicated from the British Electrical and Allied Industries 
Research Association, Thorncroft Manor, Dorking Road, 
Leatherhead, Surrey. 


ELECTRIFICATION 


lines to Valenciennes and the principal coalfields, will be 
completed by the end of 1958. Conversion to electric 
traction of the 300 miles of line covered by this scheme 
will save 400,000 tons of coal per annum. 

Extensions of the 1,500 V d.c. electrification south of 
Lyons to St. Etienne and Valence are due for completion 
in 1958, with the sections Valence-Avignon and Avignon- 
Nimes to follow in 1959 and 1960 respectively. 

Further electrification projects to be undertaken under 
the third stage of the five-year plan and covering over 

900 miles of line, with an estimated 


EE Lines electrified on January 1st, 1957 
CED Electrification in progress during 1957 


Calais Dunkerque 
Electrification programme 1967-1961 
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economy of 1,200,000 tons of coal per 
annum, are as follows:—Commencing 
1957: the Paris-Chalons-Sarrebourg 
line with branches from Epernay to 
Reims, from Blesme to St-Dizier, from 
Lérouville and Nancy to Metz, and 
from Toul to Neufchateau and even- 
tually Dijon. Commencing 1958: the 
lines between Creil and Aulnoye and 
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UNancy between Busigny and Somain, to 
' ownins provide a direct link between Paris and 
—roml - the Belgian frontier, and the mines at 

ae Aniche and Anzin; and the suburban 


lines of the Eastern Region, from Paris 
to Meaux and of the Northern Region, 
from Paris to Mitry and to Orry-la- 
Ville. 

The five-year plan also provides for 
the extension from Tarascon to 
Marseille of the electrification of the 
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BD modane When this programme is completed, 
the electrified lines of the French 
N Railways will total nearly 5,000 miles 
adhe (approximately 20 per cent of the 


whole system). They will carry 70 per 

cent of the total traffic against 4o per 

cent at present. The annual consump- 

ae Ee tion of electricity for traction purposes 
ial will then be 3,500 million kWh. 


Map of the French Railways system showing lines 
to be electrified 
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GOLDINGTON 
POWER 
STATION 


OFFICIAL 


Atruoucu the first of six 30 MW sets in the 
Goldington power station just outside the town of Bedford 
was put into commission in 1955 and the fifth in May 
last, the official inauguration of the plant took place only 
last week when the ceremony was performed by Major 
Simon Whitbread, Lord Lieutenant of Bedfordshire. 

Originally planned by the Bedford Corporation, 
Goldington became the responsibility of the British 
Electricity Authority in 1948. Initial consent was obtained 
in 1950, preliminary work on the site began in 1951 and 
construction in the following year. Now five sets are in 
operation and the sixth is being installed for commission- 
ing early next year, thus completing the 180 MW plant. 
The station is unremarkable in general, but may be 
regarded as a good example of what may be called the 
“ bread and butter ” type of C.E.A. station. 

The buildings are erected on a reinforced concrete raft 
on piles driven into the gravel subsoil. Steel framework 
clad in rustic brick is employed in the construction of the 
power station. To match this the two 325ft chimneys 
and the five cooling towers (165ft high, 155ft diameter 
base) are in coloured reinforced concrete. 

Coal is delivered by road or rail. In the latter case 


Title picture shows exterior of the station, the main buildings, 
cooling towers and coal-handling plant and shown below are the 


30 MW I1-8 kV turbo-generators 


INAUGURATION OF 150 


outlet. 


MW PLANT 


the wagons are handled by two tipplers. Underground 
twin belts and bucket conveyors take the coal to the 
550 ton boiler bunkers. Alternatively, the coal goes to 
an 88,000 ton coal store from which it is reclaimed by a 
125 tons/hr drag-line scraper. From the bunkers the 
coal passes through weighers to the pulverising mills 
(three per boiler). 

Each boiler has an evaporative capacity of 300,000 
lb/hr at m.c.r. Steam conditions at the stop valve are 
625 lb/sq in and 865 deg F. The heating surface, 
including water walls, is 11,870 sq ft. 

Three “Lopulco” burners are fitted at each corner 
of the boilers and steam temperature control is maintained 
by varying the angle of the burners. Air for combustion 
is drawn from the top of the boiler house by two forced 
draught fans and is preheated in a regenerative air heater, 
then passing to the combustion chamber through the 
pulverising mills. There are also air inlets adjacent to 
the burners. For lighting-up purposes there are six 
electrically ignited oil burners. These also come into 
operation automatically whenever the coal fire shows signs 
of instability. 

After passing through an economiser (17,820 sq ft) and 
air heater (72,000 sq ft) the gases are 
treated by mechanical extractors and 
then go through electrostatic precipi- 
tators to the chimney exit. The 
Melesco” self-draining superheater 
(11,410 sq ft) is arranged to form high- 
and low-temperature sections in the gas 
path and a single steam flow across the 
width of the unit. Fully automatic 
control of boiler output is maintained 
by co-ordinated adjustment of the fuel 
and air supply to the furnace in relation 
to the steam pressure at the superheater 


For boiler water conditioning an 
injection pump feeds chemicals direct to 
the boiler drum. Provision is also made 
for injecting chemicals directly to the 
economiser inlet to protect the econo- 
miser. The drum water level is con- 
trolled under varying load by a “ Flow- 
matic ” regulator. Water for the boiler 
and evaporator feeds is treated by 
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Right: Circulating water pumps 


Below: Air preheaters 


chemical plant combining a hydrogen-ion blend process, 
a hydrogen-ion and acid absorption process, with degasi- 
fier, and a mixed-bed demineralisation plant. The plant 
is in two sections, each capable of supplying 5,000 gal/hr 
of softened or completely treated water. 

Two 100 per cent duty feed pumps are provided for 
each boiler/turbine unit. Cooling water is supplied 
jointly from the adjacent River Ouse or from the cooling 
towers. Under average conditions the river provides 
sufficient water for one set. A reinforced concrete open 
channel forms the river inlet culvert and the cooling tower 
outlets are connected to the channel which carries the 
water to the six 22,000 gal/min pumps. Water leaving 
the condensers and auxiliary coolers passes into a common 
culvert from which it is pumped to the cooling towers by 
pumps similar to the circulating water pumps.” 

From the water-filled furnace hoppers ash is sluiced 


and transferred from there by grabs to road lorries. Dust 
from the hoppers of the flue gas cleaning plant is removed 
pneumatically to a bunker at the rear of the boiler house 
and taken away by lorry. 

The 3,000 r.p.m. turbines are of the impulse type with 
the low-pressure section exhausting to twin three-pass 
condensers. They are designed for steam at 600 Ib/sq in 
at 850 deg F with vacuum at m.c.r. of 28-5in Hg. There 
are four stages of feed heating, one l.p. and three h.p., 
giving a final feed temperature of 340 deg C. Each boiler 
and turbine combination operates as a unit; there is no 
interconnection on either steam or feed systems. A 
vacuum-operated device on each machine reduces turbine 
load automatically if the condenser vacuum falls. Burst- 
ing discs are fitted on the l.p. cylinders to prevent the 
machines and condensers being subject to a build-up of 
pressure in the condenser. 

Mechanical turbine and emergency governors operating 
an oil relay system are fitted. Motor barring gear is 
provided for operation during shut-down and starting 
periods. There are three 50 per cent.capacity lubricating 
oil coolers on each set and each set has a motor-driven 
centrifugal oil purifier. An automatic electro-mechanical 
device is fitted to operate if a tube in any of the h.p. 
heaters bursts; this causes the feed water to by-pass 
the heaters. Two main three-stage steam-operated air 
ejectors are installed and there is also a quick-start ejector 
for the initial raising of vacuum. Two I0o per cent 
vertical spindle motor-driven extraction pumps are 
situated at basement level near the condenser. Each 
surface type condensing plant (27,000 sq ft) consists of 
two shells connected in parallel and directly coupled to 
the double-flow 1.p. turbine exhaust flange. 

The 30 MW (0-8 power factor) 11-8 kV alternators feed 
directly to generator transformers stepping up the output 
to 132 kV. They are fan cooled, the air coolers being 
situated in the foundation blocks. Cooling water is taken 
from the circulating water system. 

The 36 MVA generator 
transformers are situated in 
a compound in front of the 
turbine house. Each has 
two 50 per cent coolers of 
the forced oil/air-blast type 
and is fitted with on-load 
tap - changing equipment. 
The main 132 kV air-blast 
switchgear situated in the 
same compound has a 
rupturing capacity of 2,500 
MVA. 


Left: Boiler feed pumps 
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Essential supplies for the boiler/turbine units are 
drawn from unit transformers directly connected to the 
alternators. Auxiliary transformers are situated at the 
side of the turbine house facing the switching compound. 
All station supplies and power for non-essential auxiliaries 
are obtained from 5 MVA 132/3-3 kV station trans- 
formers. The 3-3 kV and 415 V switchgear is in annexes 
adjoining the turbine and boiler houses. Although most 
of the cabling is p.i.l.c. a considerable amount of mineral- 
insulated copper-clad cable has been used in the boiler 
house. 

The central control room dealing with generator output, 
station electrical services and outgoing feeders is situated 
in the administration block. Plant control rooms, one for 
each pair of boiler/turbine units, are arranged between the 
boilers and turbines at operating floor level. These 
contain all the equipment necessary for the operation of 
the boilers and turbines and, except in unusual circum- 
stances, the plant is effectively controlled from these 
rooms. 

Goldington station is in the Eastern Division of the 
Central Electricity Authority of which Mr. W. N. C. 
Clinch, M.I.E.E., is controller. The station was con- 
structed under the supervision of Mr. T. Yule, M.Eng., 
M.I.C.E., M.I.Mech.E., A.M.LE.E., and the station super- 
intendent is Mr.R.R. Belbin. Messrs. Merz & McLellan 
are the main consulting engineers; the associated civil 
consultants are Sir Alexander Gibb & Partners, who are 
also responsible for the architectural treatment. 

The following are the principal contractors: — 


Taylor Woodrow Construction, Ltd., access roads; Mitchell 
Construction Co., foundations and superstructure; John Booth 
& Sons (Bolton), Ltd., structural steelwork; Film Cooling Towers 
(1925), Ltd., cooling towers; Bierrum & Partners, Ltd., chimneys; 
W. H. Allen, Sons & Co., Ltd., circulating water and boosting 
pumps; William E. Farrer, Ltd., circulating water penstocks and 
screens; J. Blakeborough & Sons, Ltd., valves; Clarke, Chapman 
& Co., Ltd., boiler plant; Electroflo Meters Co., Ltd., instru- 
mentation and automatic boiler control; British Thomson- 
Houston Co., Ltd., turbo-alternators; G. & J. Weir, Ltd., con- 
densing and feed-heating plant; Clyde Crane & Engineering Co., 
turbine house crane; Wharton Crane & Hoist Co., Ltd., and 
Herbert Morris, Ltd., auxiliary cranes; Mather & Platt, Ltd., 
boiler feed pumps; International Combustion, Ltd., coal handling 
plant; B.V.C. Industrial Constructions, Ltd., ash and dust 
handling plant; Stewarts & Lloyds, Ltd., h.p. and |.p. pipework; 
Hopkinsons, Ltd., and Dewrance & Co., Ltd., h.p. valves and 


The 132 kV switching station at Goldington 


View of the boiler house 


mountings; Sir W. H. Bailey & Co., Ltd., l.p. valves; Paterson 
Engineering Co., Ltd., chlorinating plant; Andrew Barclay, Sons 
& Co., Ltd., shunting locomotives; Permutit Co., Ltd., water 
treatment plant; Sturtevant Engineering Co., Ltd., electrostatic 
precipitators and vacuum cleaning plant; Hackbridge & Hewittic 
Electric Co., Ltd., generator and station transformers; Bonar Long 
& Co., Ltd., auxiliary transformers; A. Reyrolle & Co., Ltd., 3:3 kV 
and 415 V switchgear ; Chloride Batteries, Ltd., station batteries and 
charging equipment; Malcolm & Allan (London), Ltd., 11 kV and 
lower voltage cables; Walter Kidde Co., Ltd., CO, fire-fighting 
equipment; London Electricity Board, main lighting and heating 
installation; Rashleigh Phipps & Co., Ltd., lighting and plug 
point installation, control block and 132 kV switching station; 
Troughton & Young, Ltd., site lighting; Mather & Platt, Ltd., 
water jet fire-fighting and alarm installation. 
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NEWS FROM 
SOUTH AFRICA 


FROM OUR CORRESPONDENT 


The installation in rural areas of automatic power 
stations, electronically controlled, is envisaged in plans 
prepared for a small municipality in the Eastern Cape. 
Should the scheme be carried out it will be the first fully 
automatic power plant in the world designed on electronic 
principles for use as an unattended station. The 
Johannesburg engineer responsible for developing the 
system is Mr. Arnold L. Owen. He said that the electronic 
control had been developed in conjunction with the South 
African branch of a leading firm of electronic engineers. 
“Tt has been possible in the past to make power plants 
automatic in operation within certain limits, but the 
cost was usually prohibitive for small installations. By 
adopting electronic control, the equipment necessary for 
complete automation has been cheapened considerably. 
What is more important is that it has been made more 
compact and does not include any delicate mechanisms. 
This makes it eminently suitable for installation in remote 
areas where supervision is normally difficult and in some 
cases impossible.” 

The development of this invention may well solve South 
Africa’s problem of getting power supplies into those 
areas where the demand cannot justify expensive trans- 
mission lines from central generating stations. The new 
method of automatic control can also be installed in major 
power stations where it would simplify the problems of 
supervision. This could lead to the employment of less 
skilled staff than is at present necessary and could release 
highly trained men for other work. 


Shortage of Skilled Staff 


Except for a serious shortage of manpower, the 
Electricity Supply Commission is managing to cope with 
the problem of supplying power to most of the Union, 
said Mr. I. de Villiers in his presidential address to the 
Institute of Electrical Engineers in Johannesburg. The 


shortage of skilled and experienced staff had become a 


serious problem in the post-war development of Escom, 
and it was one which, unfortunately, was becoming worse. 
Escom had designed and built five of the eight new power 
stations constructed since the last war. The remaining 
three were built by contractors. In 1946 the Commission 
employed 794 Europeans and 1,836 non-Europeans; last 
year the figures were 4,514 and 7,976 respectively. By 
extending existing power stations up to their ultimate 
capacities, no new stations would be needed until 
about 1961. 

The Minister of Economic Affairs said recently that 
the Board of Trade and Industries had been asked by 
the Government to advise it on subsidising rural electri- 
fication schemes. The intention was not to subsidise 
individual farmers but to promote collective schemes. 
He said that Government policy would be to do as much 
as possible to provide rural electrification for the ordinary 
farmer. The Government was co-operating very closely 
with the South African Agricultural Union, which had 
now established a central committee to go into this 
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question. The time was yet distant when electricity 
would be used on South African farms for the variety 
of tasks it performed in other countries. 

There is a growing feeling in the Cape that atomic 
power may be closer than many people think. A Govern- 

ent commission is inquiring into the question at present. 
It was appointed in January this year to consider “ the 
desirability of establishing a nuclear power station or 
stations in the Western Cape and other areas remote 
from the country’s large coalfields.” One of the factors 
likely to influence the Government is the increasing 
difficulty of transporting enough coal owing to the limited 
capacity of the railways. 


Railway Improvements 


The South African Railways report that they are 
importing some £566,400 worth of 3,000 V traction equip- 
ment, which is to be installed in ten substations, each of 
which will have a capacity of 6,000 kW. Five of these sub- 
stations are being built in Natal in connection with the 
doubling of the main line to Johannesburg. The sub- 
stations are being designed to take a primary supply at 
88 kV from the Electricity Supply Commission. The 
remaining five substations are in the Transvaal. 

A comprehensive programme of improvements and 
additions to electric lighting and power facilities on the 
South African Railways is being undertaken. This 
provides for the modernisation of the distribution systems 
serving stations, workshops, marshalling yards and 
harbour areas, and the installation of electric lighting in 
station buildings. Major improvements include a new 
11 kV distribution system in the Cape Town area; the 
uprating of the 6-6 kV distribution system serving harbour 
and workshops in the East London area to 11 kV; a new 
11 kV distribution system to serve the workshops and 
station area at Bloemfontein; augmentation of power 
supplies to mechanical workshops at Durban; and pro- 
vision of power supplies to the new Johannesburg station. 

Considerable progress has been made with the electri- 
fication programme. At the moment work in hand 
includes electrification of the double line between 
Boughton and Umbulwana and of the sections from 
Rossburgh to Cato Ridge (via Pinetown), Welverdiend 
to Klerksdorp, Midway to Vereeniging, and Pretoria 
inter-urban area. Plans have now been completed for 
the electrification of the Wattles-Kroonstad, Apex- 
Rangeview-Dunswart, Springs-Natalspruit, and Witbank- 
Welgedag sections. It is expected that the Broodsnyers- 
plaas-Oogies section will also be electrified. 


New Power Stations 


The Pretoria City Council has decided to apply to the 
Union Treasury and the Transvaal Administrator for 
borrowing powers for £9,580,000. The money will be 
used for the construction of the first stage of a new power 
station at Rooiwal, near Pretoria, and for extensions to 
the electricity distribution system. It is estimated that 
the new power station will cost about £14 million. A 
report from a British firm of consulting engineers states 
that the continued growth of the power load in Pretoria 
will necessitate building a new plant. Nuclear power, it 
says, does not offer a possible alternative to the conven- 
tional type of power station, nor would it be possible 
to build a nuclear power station in the available time. 

The first series of tenders for the £9,250,000 extension 
to the Kelvin power station in Johannesburg are at 
present being scrutinised by the City Engineer’s Depart- 
ment. The initial contracts are expected to involve an 
expenditure of over £6,500,000. An announcement will 
probably be made in September. 
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CABLE RATINGS 


Cyclic Rating 


or in Ducts 


Tre maximum permissible currents (current ratings) 
for British Standard cables are based on the continued 
application of a constant a.c. or d.c. current. As the 
maximum load is usually applied only for a limited time, 
an increase in current rating is permissible, such increases 
being given by cyclic rating factors. Owing to the mathe- 
matical complexity of the formule involved, the range of 
cyclic rating factors available until recently has been 
rather limited,! * * although relevant formule have been 
well known,” * 45 as has been the use of an analogue 
computer for making the necessary calculations for any 
load cycles.® 

The contribution of an A.I.E.E. working group on the 
subject of cyclic loading of pipe-type cables and buried 
lead sheathed cables has been given in four recent 
papers.” *% 1° The first of these covers mainly ground 
common to the remaining three, while each of the latter 
recommends a different procedure, the difference between 
the final results being negligible in view of the uncertainties 
regarding the thermal constants involved.1! Only rect- 
angular and sinusoidal loss cycles are covered* *® by methods 
appropriate for routine application, complicated loss cycles 
being treated by tedious superposition methods.* 1° ® 

This article is based on a recent I.E.E. paper,!* and 
describes a new, simple and rapid method for the calcula- 
tion of cyclic rating factors which may be applied without 
difficulty even in the case of very complex load curves. 

The effect of the thermal capacity of the cable itself is 
assumed to be negligible, as is usually the case, although a 
formula has been presented’? showing how this factor 
may be taken into account if desired with little consequent 
increase in the amount of calculation. The cyclic rating 
factors of the present article are therefore slightly on the 
safe side. 


Transient Heating of Buried Cable 


The transient core temperature rise 0.(T) of a cable at 
a sufficiently large time T hours after the application of 
a step function load for the effect of the thermal capacity 
of the cable to be negligible, is given by” *:— 


6(T) 

* k+ka(T) .. a 
where k is the ratio of outer cable temperature rise to core 
temperature rise, under steady conditions, and «(T) the 
ratio of transient outer cable temperature rise to 
steady state outer cable temperature rise. Various 
formule for «(T) have been presented, each based on 
different idealisations of the heat flow problem, and on 
the assumption that the surface of the ground is an 
isothermal. 

When the cable is considered as replaced by a continuous 
line source of heat at the cable centre, with a constant rate 
of heat liberation per unit time per unit length of the 
source, and when the cable is also assumed to possess the 
same thermal properties as the soil in which it is buried, 
the resultant formula for «(t) is readily obtainable from 


* Electrical Research Association. 
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Factor Calculation for Cables Laid Direct 
By H. GOLDENBERG, M.sc.* 


expressions given by Buller’ or Carslaw and Jaeger,!4 


and is:— 
d e 
a(t) i( Ei(— ie) 
loge (16¢2/d?) (2) 
where— 


t = time, seconds. 
d = outside diameter of the cable, cm. 
e = depth of the axis of the cable below the ground 
surface, cm. 
D = thermal diffusivity of the soil, cm2/sec. 
Thermal diffusivity = 1/(thermal resistivity x 
density specific heat). 
The expression —Ei(—x) is the exponential integral 
function defined by— 


— Ei(— x)= du 
x 


Excellent tables of the exponential integral function have 
been published by the National Bureau of Standards.1* 
Whitehead and Hutchings” * obtain an expression for 
a(T) for a continuous cylindrical surface source by inte- 
grating the effects of identical continuous line sources 
around a circle coinciding with the cable diameter. Their 
expression is obtained after approximations dependent on 
the depth of laying of the cable being much greater than 
the cable radius, and is— 


spr) (lo82)exp(- spr) tBi(—p,) --@ 
loge(16e?/d?) 

This formula has been used as a basis for the present 
work, but for the range of values of the parameters involved 
the percentage difference between the values of «(t) given 
by the formule (2) and (3) is quite small, even for the 
most unfavourable cases.1” 


Calculating Cyclic Rating Factors 


The heat dissipated in a cable may with sufficient 
accuracy for the present purposes be taken as directly 
proportional to the square of the applied current. Denoting 
the magnitudes of the appropriate hourly rectangular pulses 
into which the square of the daily cyclic load is decomposed 
by Y,, Y;, . - - Yo3, where each of the Y’s is expressed 
as a fraction of their maximum value, it may be shown 
that! the cyclic load as a whole may be multiplied by the 
following cyclic rating factor for the same permissible core 
temperature rise :— 


I 


Cyclic Rating Factor = “wie (4) 
where— 
A= Qo t+ Qi + + Yo3 Qus 
m=o 


Calculated values of Q; for r = 0(1)23, and for cable 
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SQUARE OF APPLIED CYCLIC LOAD, 
EXPRESSED AS A PROPORTION OF MAXIMUM VALUE 
° 
uw 
T 


TIME (HOURS) 


diameters of 0-5 (0°25) 4:5, 5:0, 6:0 inches and depth of 
laying 3 feet are given in Table 1 for soil thermal diffusivity 
of 0-01 cm®?/sec (and in Ref. 12 for soil thermal diffusivity of 
0:02 cm?/sec). The values of Q, are referred to below 
as Q factors. The range of cable diameters includes those 
of all cables covered by B.S. 480 : 1954, and has been 
extended to 6 inches to permit utilisation for cables in 
ducts. No appreciable error is involved in assuming 
Table 1 to be valid for other depths of cable burial. 

Safe cyclic rating factors for cables in ducts will be 
obtained on the assumption that, for the purposes of 
equation (1), the inner wall of the duct is taken as the 
outer diameter of an equivalent cable, the duct material 
having a thermal resistivity not materially different from 
that of the majority of British soils. 


Factor k and Environment 


The evaluation of a cyclic rating factor for any particular 
cable and applied cyclic load requires the numerical 
evaluation of k, the ratio of outer cable temperature rise 
to core temperature rise under steady load. With negligible 


dielectric loss or otherwise k may be found from the formula 
k= is where 6, is the core temperature rise for the 
c 


cable working at a current giving losses P watts/cm length 
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of cable, and G, is the cable external thermal resistance/cm 
in that condition. A non-dimensional graph enabling G. 
to be readily evaluated for a single multi-core cable or for 
three single-core cables in trefoil touching formation has 
been included in Ref. 12. 

Values of k have been calculated for representative areas 
for all voltages for cables conforming with the latest 
British Standard! and are given in detail in Table 2 for 
cables laid direct and in Ref. 12 for cables in ducts, 
relevant assumed depths of laying being given at the foot 
of the tables. These values may be used directly where 
applicable. They are based on a soil thermal resistivity 
of 120 deg C cm/watt, a protective covering thermal 
resistivity of 500 deg C cm/watt, and a dielectric thermal 
resistivity of 750 deg C cm/watt for 1-1 kV cables and 
550 deg C cm/watt for higher voltage cables up to and 
including 33 kV. These calculated values of k may 
readily be adjusted to correspond to any different soil 
thermal resistivity g deg C cm/watt. If k(g) denotes the 
value of k for a soil thermal resistivity of g deg C cm/watt, 
then it may be shown that:— 

I 
K(g) = 120 [1 —k(120)]} (5) 
g k(120) 
This enables k to be calculated for any value of g in terms 
of the given tabulated values k(120). 


Numerical Example 

The cyclic load chosen for illustration purposes is based 
on that given!® as the National Load for rst December, 
1947. The load is assumed to be at constant voltage and 
power factor, so that variation of load represents variation 
of current. As indicated above we are directly concerned 
only with (current)? expressed as a proportion of its peak 
value, and this ratio is plotted in the figure (dotted lines) 
together with an equivalent load curve of rectangular steps. 
Numerical values of the rectangular steps are given in 
Table 3. It should be noted that the two curves have 
approximately the same mean value, while the number of 
rectangular steps chosen has deliberately been reduced 
from a possible maximum of 24 to facilitate subsequent 
calculation. All equivalent curve crests are considered as 
persisting for at least one hour. In cases when the time 
of maximum temperature is not obvious it may be necessary 


TABLE | 
VALUES OF @ FOR SOIL THERMAL DIFFUSIVITY 0:01 CM’/SEC 


Cable Diameter or Inner Duct Diameter in inches 


050 O75 100 125 150 175 200 225 250 2-75 


300 6 6325 63°75 4:00 


0-480 0°409 0°381 0-335 0316 0:297 0-279 0°248 0:234 0-220 0:208 0°196 0°185 0°174 0-153 O19 0 
1 0-073 0-079 0-083 0-087 0 0:093 0:096 0:098 0:100 0°103 0-104 0-105 0-107 0-107 0-108 0-108 0-107 | 
2 0:048 0:05! 0°054 0-057 0059 0:06! 0-063 0-066 0:067 0-070 0-071 0-072 0°073 0:073 0°074 0-076 0-077 2 

| 
0:037 0:040 0°042 0:044 0:046 0:048 0:049 0050 0:052 0:053 0-055 0:056 0-057 0:057 0-058 0:059 0-060 0:063 3 
4 0:03! 0-034 0:036 0-037 0:039 0:040 0:04! 0:042 0-043 0:044 0-045 0-046 0-047 0-048 0°048 0-049. 0°050 0-051 0-054 4 
5 0-027 0:029 0:03! 0-033 0:034 0:035 0-036 0:037 0-038 0:039 0040 0-041 0:04! 0-042 0°043 0-044 0:044 0-045 0-048 5 
6 0:025 0:027 0:028 0:029 0:030 0:032 0:033 0:034 0°034 0:035 0:036 0:037 0:038 0:038 0:039 0:039 0:040 0-041 0:043 6 
7 0-023 0-025 0-026 0:027 0:028 0:029 0-030 0-031 0-032 0-033 0:033 0:035 0:036 0:036 0°037 0°038 0-040 7 
8 0-021 0-023 0-024 0:026 0-027 0°028 0-029 0°030 0-030 0:03! 0-032 0:033 0-033 0:034 0-034 0°035 0037 8 
9 0:020 0:022 0:023 0:024 0:025 0°026 0:026 @:028 0:029 0:029 0:030 0:030 0:03! 0:03! 0-632 0:033 0-033 9 

10 0-019 0°020 0022 0:023 0-024 0-024 0°025 0°026 0:026 0:027 0-028 0-028 0:029 0-029 0-030 0:630 0-031 0-032 0-033 10 
Il 0°018 0°020 0:02! 0-022 0-022 0-023 0°024 0:025 0:025 0:026 0-026 0:027 0:027 0:028 0-028 0:C29 0:029 0:030 0°032 II 
12 0-017 0:019 0-020 0:02! 0°022 0-022 0023 0-024 0-024 0-0 0026 0:026 0:027 0:027 0:028 0:028 0-029 12 
13 0-017 0-018 0-019 0-021 0-021 0-022 0-023 0-023 0:024 0:024 0:025 0-025 0:026 0-026 0-027 0-027 0-028 0-029 13 
14 0-016 0-017 0-018 0-019 0:02! 0-021 0-022 0-023 0°023 0:024 0:024 0:025 0-025 0-025 0-026 0:026 0-027 0-028 14 
IS 0-016 0-017 0-018 0-019 0-019 0-020 0:02! 0-021 0-022 0 0:023 0:023 0:024 0:024 0:025 0°025 0-025 0:026 0-028 
16 0-015 0-016 0-017 0-018 0-019 0-019. 0:020 0-021 0:02! 0-022 0-022 0:023 0-023 0-023 0-024 0-024 0-025 0 0-027 16 
17 0-015 0-016 0-017 0-017 0-018 0-019 0-019 0-020 0-021 0°02! 0-022 0:022 0°023 0:023 0°023 0-024 0024 0-025 0-026 17 
18 0-014 0-015 0-016 0-017 0-018 0-018 0:019 0:020 0:020 0:020 0:02! 0:02! 0-022 0:022 0-023 0:023 0:023 0-024 0-025 18 
19 0-014 0-015 0-016 0-016 0-017 0-018 0-019 0:019 0:019 0:020 0-020 0-021 0-021 0-022 0-022 0-023 0-023 0:023 0:025 19 
20 0014 0-015 0-015 0-016 0-017 0-018 0-018 0:019 0-019 0:020 0-020 0:020 0:021 0-021 0°022 0-022 0:022 0-023 0-024 20 
21 0013 0-014 0-015 0-016 0-017 0-017 0-018 0-018 0-019 0:019 0-020 0:020 0:020 0:02! 0°021 0-021 0°022 0-022 0-024 2! 
22 0013 0-014 0-015 0-016 0-016 0-017 0-017 0-018 0-018 0:019 0-019 0-019 0:020 0-020 0:02! 0-021 0021 0-022 0023 22 

. 014 0 0:019 0:020 0:020 0-021 0-022 0-023 23 


O0I7 OOI7 OOI8 O018 0-019 
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TABLE 2 


CALCULATED VALUES OF k FOR REPRESENTATIVE AREAS OF CABLES CONFORMING TO B.S. 480: 1954. CABLES LAID DIRECT IN 
THE GROUND. SOIL THERMAL RESISTIVITY 120 deg C cm/watt 


Nominal Nominal | Three Core Belted Unarmoured 
—— Three Core Belted Armoured and Served Cables —— and Served Cables 
rea | | | rea — 
sqin | kVt 33kV | 66kV | | 22kV sqin | | 33kV 66kV kV 22 kV 
*0°0225 0°54 0°57 0°55 0:54 *0°0225 0°59 0°62 0°60 
0°0225 0°57 0-60 0:58 0°57 -- 0-0225 0°64 | 065 063 061 
0-04 | 0°62 0°63 0-61 0-60 0:54 0:04 067 +069 + 066 064 0°57 
0°10 | 0-67 0-69 0°67 0°65 0°59 0:10 073 | 0:74 0°72 0-70 0°63 
0°30 0-75 | 0-76 074 | O72 0-68 0-30 | 0-80 0-80 0-78 0°76 | 0°69 
0°50 0:77 0-79 0-78 0°76 0:50 0-8! 0°83 0-8! 0-79 
| | 
Nominal | Nominal Twin Belted and Served 
Conductor | Three Single Core Served Cables in Trefoil Touching Formation ae Cables I-I kV 
Area rea 
sqin | 33kV | 66kV kV | 22 kV | 33 kV sqin Armoured | Unarmoured 
*0°007 0-71 — *0-007 0°53 
*0-0225 0°77 0-78 0-75 0°73 0-0225 0°54 0-60 
*0'10 0°84 0°85 0°83 0-8! 0:77 0-73 0:04 0-58 0°64 
*0°25 0°88 0-88 0°86 0°85 0-8! 0-79 0-10 0°64 0:70 
*0°50 0:90 0-91 0:89 0-88 0°85 | 0-83 0:30 0-71 0:77 
*0°75 0-90 0-92 0-91 0-90 0-87 0°85 0°50 0°74 0-78 
*1-00 0-91 0-93 0-92 0-91 0-88 0:87 0°75 0-76 0-79 
1-00 | 0-78 0-80 
Nominal Three Core Screened Unarmoured Nominal | Three Core Screened Armoured Three Core S.L. 
Conductor and Served Cables Conductor and Served Cables Nominal Armoured and 
Area Area Conductor Served Cables 
sq in kV 22 kV 33 kV sq in kV | 22 kV 33 kV Area 
sqin 22 kV 33 kV 
0:0225 0°63 0-0225 0°59 = 
0:04 0°67 0°63 0-04 0°63 0°60 0:04 0°63 — 
0:10 0°73 0°67 0°64 0-10 0°69 0°64 0-62 0-10 0-68 0°65 
0°25 0-78 0°72 0°70 0-25 0°74 0°69 0-68 0-30 0-74 0-72 
0:50 0°81 0-75 0:74 0°50 0-78 0°74 0°73 0-50 0-77¢ 0-76 
* Circular conductors. + Depth of cable surface below ground—36 inches for all cable voltages above I*I| kV. 25°5 inches for cable voltage=I-I kV. All cables have 
added sheath protection as specified in B.S. 480 : 1954. 
TABLE 4 


to perform the calculation more than once, using each 
possible time of highest temperature as zero time, but in 
the present case this is obviously at 17-5 hours. In 
particular, in cases where the load falls slowly after a peak, 
the temperature may continue to rise for a short time 
after peak load. 

For our example we will take an isolated circuit laid 
direct, with standard conditions of laying and various soil 
constants. The cable under consideration is one isolated 
circuit comprising three single-core 1-00 sq in 33 kV p.i.Ls. 
cables, served and with added sheath protection, con- 
forming to B.S. 480: 1954. The method of laying is 
direct in the ground in trefoil touching formation at 
depth 36in of upper cable axis below ground surface. 
The soil constants are:—soil thermal diffusivity D = 
0-01 cm?/sec, and soil thermal resistivity g = 120 deg C 
cm/watt. The load is as described above, illustrated in 
the figure and tabulated in Table 3. Additional data 


TABLE 3 
LOAD DATA CORRESPONDING TO NATIONAL LOAD CURVE 


Step Function Equivalent to (Cyclic Load per Peak Load)2 
T(Hours) | Magnitude of Step Function at Time T 
O65 0-075 
65-7°5 0:375 
7'5- 85 1-000 
8°5-10°5 0-885 
10°5-12°5 0-800 
12°5-15°5 0-625 
15°5-16°5 0-75 
16°5-17'5 0:99 
17°5-18°5 0-725 
18°5-21°5 0°575 
21°5-23°5 0-40 
23°5-24 0-075 


Calculation of Cyclic Rating Factor for Example. National Load Curve of 
Figure applied to one Isolated Circuit comprising Three Single-Core 
1:00 sq in 33 kV Cables laid direct in the Ground in Trefoil Touching 


Formation 
(1) | (2) (3) (4) (5) 
Y Step Func- Summation of 
. tion Equivalent; @ Factors for | (3) over Con- 
Time,* to (Cyclic D=0:01 secutive (2) x (4) 
Hours Load per d=2°'50 from Constant 
Peak Load)’ Table | Values of (2) 
0:99 0°279 0°279 0:276 
1-2 0:75 0-100 0-100 0-075 
2-3 0-625 0-066 
34 0°625 0-052 0-16! 0-101 
0-038 
4 0-032 
9-10 1-00 0-028 0-028 0-028 
10-11 0°375 0:026 0°026 0-010 
11-12 0-075 0-025 
12-13 0:075 0:024 
13-14 0-075 0-023 
14-15 0:075 0-023 0-012 
15-16 0:075 0-022 
16-17 0:075 0°02! 
20-21 0°575 0-019 
21-22 | 0°575 0-019 0:056 0-032 
22-23 0°575 0-018 
23-24 0°725 0-018 0-018 0-013 
| Total = A= 0°676 


* Time measured prior to expected time of maximum core temperature. 
Depth of upper cable axis below ground surface = 36in. 

Outer diameter d of each cable of trefoil formation = 2°4lin. 

Soil thermal diffusivity D = 0°01 cm’/sec. 

Soil thermal resistivity g = 120 deg C cm/watt. 

Value of k from Table 2, k = 0°87. 

Value of column (2) for time 0-1 hour = Y, = 0°99. 


Cyclic Rating Factor = Vi k) Y +kA = 1°18, 
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required are overall diameter of each cable = 2-41in (from 
B.S. 480 : 1954); k for this cable at above depth of burial 
and soil resistivity is given by k = 0-87 (from Table 2). 

The method of calculation can be seen from Table 4, 
which may be considered as a proposed standard table in 
which time in hours has already been printed in column 1. 

(i) Enter in column 2 the values of Y, namely, the step 
function equivalent to (cyclic load per peak load)*, for 
the appropriate hours from Table 3, measuring time prior 
to the expected time of maximum core temperature. 

(ii) Enter in column 3 the Q factors for D=o-o1 cm?/sec, 
d = 2-41in from Table 1. As no values are tabulated for 
exactly d = 2-41in, enter those for the nearest tabulated 
diameter (2-50in). The error in this procedure is negligible. 

(iii) Enter in column 4 the sum of the entries of column 3 
over consecutive constant values of column 2. 

(iv) Enter in column 5 the product of the corresponding 
entries of columns 2 and 4. 

(It is equally permissible to omit column 4 and enter in 
column 5 the products of the individual entries in columns 
2 and 3, but the process adopted generally reduces the 
number of multiplications—in the present case from 
24 to II.) 

(v) Enter at the foot of column 5 the value of A, the 
sum of the individual entries in column 5. Here A=0-676. 

(vi) Note the value of Yo, the entry in column 2 for 
time o-1 hour. Here Yo = 0-99. 

(vii) Calculate value of cyclic rating factor from 
equation (4), namely— 
I 


—k)Yo+kA 


Effect of Varying Soil Constants 

Calculations made for the cable and load curve of the 
present example for a range of soil thermal characteristics 
give the following cyclic rating factors :— 


Cyclic rating factor = Va 1°18 


| 
90 120 


D 60 
| 1-16 | 1-17 1-18 
I-15 


| | 


It will be observed that the cyclic rating factors increase 
with increasing soil thermal resistivity and decreasing soil 
thermal diffusivity. The soil thermal diffusivity D and 
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resistivity g vary substantially along the length of a cable 
at a given time and with time at a given point of the cable. 
Safe cyclic rating factors may be obtained when based on 
an over-estimate of the thermal diffusivity, and an under- 
estimate of the thermal resistivity. The diffusivity values 
adopted in this article are over-estimates rather than under- 
estimates, so that a lack of knowledge of soil thermal 
diffusivity appears to be no obstacle in the utilisation of 
the methods set out. 

The work described in this article was carried out under 
the direction of Mr. L. Gosland, whose assistance and 
encouragement the author gratefully acknowledges. The 
author is also indebted to the Institution of Electrical 
Engineers for permission to reproduce information and a 
— from an I.E.E. monograph!” on which this paper 
is based. 
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lonising Radiations in Industry 


A NEW Code of Regulations known as Factories (Ionising 
Radiations) Special Regulations (Preliminary Draft) is now 
obtainable from H.M. Stationery Office, price 9d net. This 
is the first attempt to make regulations in a new and highly 
specialised field. Representations regarding the draft 
regulations should be sent to the Secretary, Ministry of 
Labour and National Service, 19, St. James’s Square, 
London, S.W.1, not later than 31st October next. After 
these have been considered a further draft will be prepared. 

The regulations are necessary because the use of ionising 
radiations from radioactive substances and from X-ray 
apparatus is rapidly increasing. Among the chief uses are 
X-radiography and gamma-radiography of castings, forgings 
and welds, the fluoroscopic examination of manufactured 
articles, the analysis of crystalline compounds, the elimina- 
tion of static electricity, the measurement and control of 
thicknesses and package monitoring and tracer work. 
Tonising radiations produce ions (i.e. charged particles) in 


any matter through which they pass. Some radiations are 
comparatively harmless whilst others can have a very 
deleterious effect. Serious damage can occur by inhaling 
or swallowing a radioactive substance but this cannot occur 
when the substance is sealed in a container. This “sealed 
source ” prevents the radioactive substance being dissipated 
into the air and is much safer than if it was in an unsealed 
or “ open ” source. 

The present draft code deals with “sealed sources” and 
with ionising radiations produced by certain electrical 
machines and thus covers the major part of the problem 
arising in industry from the use of ionising radiations. The 
major use of “open sources” is in the luminising of dial 
markings on watches and instruments. This work is already 
covered by the Factories (Luminising) Special Regulations, 
1947. But there may be an increase in the use of unsealed 
radioactive substances in the future and a further Code is 
in preparation to control these. 
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NEW ELECTRICAL 
EQUIPMENT 


Photo-Cell Counting Unit 


A new range of counting equipment 
working at speeds up to 400/min and 
designed for easy installation is now 
being manufactured by SUTTON COLD- 
FIELD ELECTRICAL ENGINEERS, Reddicap 
Trading Estate, Coleshill Road, 
Sutton Coldfield, Warwicks. A 
composite unit consists of three basic 
units: relay unit, cell holder and light 


Photo-cell counting unit 


unit. In many instances the relay unit 
and cell holder can be combined as an 
integral unit to form a composite item 
as illustrated. All components are 
assembled in diecast cases finished in 
durable enamel. 


Injection Moulding 

F. J. Epwarps, LTD., 359-361, 
Euston Road, London, N.W.1, have 
recently introduced the Stiibbe injec- 
tion moulding machine, model 
H 200 VE, which is capable of 
moulding a 44in diameter handwheel 
from unplasticised rigid p.v.c. This 
hydraulic injection moulder incor- 
porates a special heating cylinder 
which enables articles up to Io oz to 
be moulded. Special attention has also 
been given to the design of the meter- 
ing device below the feed hopper, 
to ensure that only the correct quantity 
of material enters the injection cylinder 
and this, combined with exact working 
temperature control, enables objects of 
uniform structure and great strength to 
be produced, irrespective of the type 
of material used. 

The machine weighs 3} tons and 
the overall dimensions are 150in long 
by 48in wide by 66in high. The 
maximum projected area of mouldings 
is 90 sq in, and the liquefying capacity 
33-42 lb/hr. Operating at up to four 
injections per minute and with a piston 
stroke of approximately 8in, the heat- 
ing element rating of the machine is 
44+ kW. 

Hand operated, semi-automatic and 
fully automatic models are available. 


Closing, clamping and injection are - 


performed hydraulically and the clamp- 
ing pressure is further increased by 
means of a toggle system. The control 


and instrument panel are arranged in 
a separate cabinet and afford safe and 
easy operation. 


Electric Fire 

An addition to the “ Magicoal” 
range of electric fires, the “ Dukes- 
berry,” has been introduced by BERRY’S 
ELEcTRIC, LtTD., Touchbutton House, 
Newman Street, London, W.1. The 


Berry’s ‘* Dukesberry coal-effect fire 


fire is finished in warm silver with 
polished rustless front bar and radiant 
heat reflectors. Heat control is by two 
recessed switches and the total load- 
ing is 2kW. The fire is 21in high by 
204in wide by 82in deep and weighs 
193 lb. A safety guard and 6ft of 
3-core flex are fitted. The price is 
£12 9s 6d plus £5 9s 6d purchase tax 
in the United Kingdom. 


Die Press Lighting Unit 


A die press lighting unit developed 
by the A.E.I. Lamp & LIGHTING Co., 
Ltp., Crown House, Aldwych, London, 


Mazda die press lighting unit 


W.C.2, for use in various types of heavy 
duty presses is now available to any 
press manufacturer on bulk order. 

The unit was developed to light the 
die platforms of presses during the 
initial setting up of tools and to assist 
the accurate handling of material 
during operation. Since the lighting 
units are in the view of the press 
operator, excessive brightness has been 
avoided by the use of a specially made 
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75 W “new warm white ” cold cathode 
fluorescent tube of 20 mm diameter, 
arranged as a 4-leg grid, screened by 
an internally reeded panel of light opal 
plastic. As an additional anti-shock 
safeguard, the lamp is mounted in the 
unit on a separate platform, secured to 
the fitting by impact resistant mount- 
ings which limit movement of the 
platform and safeguard the lamp from 
internal movement. 

The unit is constructed’ of 
“ Bonderised ” sheet steel, finished in 
stoved enamel, and as a precaution 
against oil and grease is sealed by 
Neoprene gaskets. The flexible cable 
carrying the mains supply is also 
sheathed in Neoprene or p.v.c. 


Induction Heaters 


Grid controlled induction heaters 
rated at 9, 15 and 25 kW have recently 
been introduced by RapIo HEATERs, 
Ltp., Eastheath Avenue, Wokingham, 
Berks. This equipment has both a grid 
controlled power supply and a built-in 
variable r.f. output transformer which 
enable the power output of the equip- 
ment to be smoothly controlled over 
the full power output range. The grid 
controlled rectifiers control the anode 
voltage from a third to full h.t. and the 
variable r.f. output transformer pro- 
vides in addition to the grid control 
system a 20: I power output variation. 
By reducing the maximum power out- 
put, the equipment can be made 
independent of mains supply variations 
for any desired level. These facilities 
are especially required for such opera- 
tions as silicon zone refining, etc. 

Safety pressure and flow switches 
cut the equipment off if the cooling 
water falls below a safe amount. 
An auto-clean filter intercepts all 
impurities of 0-o20in and cooling air 
is drawn in through a filter behind the 
right-hand bottom panel. The power 
transformers and tank condenser are 


Radio Heaters’ grid controlled induction 
heater 
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oil immersed. All necessary wiring for 
two timers is incorporated initially and 
the ranges available are 0-10, 0-30, 
0-100 sec, 0-10 and 0-30 min. 

The cubicle, which is fitted with 
rubber-mounted castors, is entirely 
constructed of hard aluminium finished 
in high gloss grey and black stove 
enamel. Overall dimensions are 48in 
wide by 35in deep by 72in high and 
the weight is approximately 15 cwt. 


Frequency and Time Measuring 

Equipment 

VENNER ELECTRONICS, LTD., Kingston 
By-Pass, New Malden, Surrey, have 
recently announced the production of 
a transistorised frequency and time 
measuring equipment incorporating 
plug-in units. The equipment is 
claimed to be extremely versatile and 
capable of measuring anything in the 
range 10 c/s to 50 kc/s, the period of 
waveform from 0-00001 c/s to 10 kc/s, 
and the time interval between two 
consecutive pulses from the same or 
independent sources from 0-o001 sec 
to 113 days. It can also be used to 
determine the open or closed time of 
a pair of contacts in the same 
time range. Digital presentation is 


Venner transistorised frequency and time 
measuring equipment 


employed, the indicator for each 
decade being a meter calibrated from 
to 9. 

When set to measure frequency, any 
of three gating times may be selected, 
O-I, I or Io sec. The count of the 
unknown frequency will then be 
carried out for any of the selected 
periods. In this way, frequency to 
one decimal place may be determined. 
Six standard output frequencies are 
available and any of the six frequencies 
may be measured by depressing the 
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test switch. An automatic timer is 
fitted so that repetitive measurements 
may, if desired, be made without the 
equipment being operated by hand. 
The display time is variable from 0-5 
to 5 sec. 


TV Recording Equipment 


A 16 mm television recording 
equipment, Type BD.679, has been 
produced by MAarconr’s WIRELESS 
TELEGRAPH Co., Ltp., Chelmsford, 
Essex. It incorporates a new fast pull- 
down mechanism which operates in 
the normal time of 2 millisec, but 
can be adjusted to give a pull-down 
actually within the blanking period. 
A very light gate-pressure is employed, 
while positive registration of the film 
is achieved against a sapphire-tipped 
claw. The fast pull-down mechanism 
itself is totally enclosed in an oil-bath 
and can be quickly removed as a sub- 
unit. 

The camera itself is supplied with 
magazines of 2,250ft capacity, identical 
for feed and take-up, while a record- 
ing monitor, the function of which is 
to generate an intense high-quality 
picture for focusing on to the film, is 
mounted on a swivel head. 


Lighting Fittings 


NEW additions to their range of 
lighting fittings, to be available in 
September, are announced by the 
Lighting Division of Philips Electrical, 
Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2. The first 
of these are new industrial trough 
reflector fittings for 4ft and sft bi-pin 
fluorescent lamps. Known as the 
“TK” series, they are available with 
plain or slotted reflectors for single or 
twin lamps and are equipped with the 
new Philips polyester silent, cool- 
running, totally-enclosed, canned 
ballasts. Coupling and shielding strips 
‘can be supplied for row-mounting and 
_the lamps are held by spring-loaded, 
rotor-type lampholders. The reflector 
‘can be easily removed for cleaning 
purposes. While open ends are stan- 
dard, there is provision for the fitting 
of endplates. Metal-framed poly- 
styrene louvres are also available for 
use with these fittings. 

The “TM.10” series all-in-one 
industrial mounting channels for 40 
and 80 W fluorescent lamps combine 
all accessories such as the 
new ballasts, starter holders 
and lampholders, which are 
pre-wired. The mounting 
channels are suitable for 
pendant and surface mount- 
ing and they can be used 
with or without attachments, 
singly or in rows end to 
end. Two new commercial 
attachments for use with the 
series are also introduced. 
Type TB17 has two white 


stove-enamelled steel endplates, two 
steel-framed “Crinothene” side panels, 
a metal-framed polystyrene louvre 
and white  stove-enamelled 
moulded plastic end motifs. The top 
is open for maximum light. Type 
TBrs5 consists of. two white stove- 
enamelled endplates and side panels 
of perforated metal treated with clear 
lacquer to close the perforations and 
to provide a diffusing effect. A white 
polystyrene louvre closes the under- 
side of the attachment. 

In a new range of tungsten bowl 
fittings for direct/indirect illumination, 
the bowl is constructed of glass fibre 
reinforced polyester resin, a material 
with a smooth hard surface and 
good anti-static properties. The 
W.9102 “Wenlock” is for suspension 


Philips TB.17 commercial attachment for ‘use with the 
‘*TM.10” series mounting channel (left); W.9122 
“* Woodford ”’ wall bracket (centre) ; and W.9100 ** Whit- 


ford” tungsten bowl fitting (right) 


mounting and the W.9103 “ Wenlock ” 
is for ceiling mounting. Both employ 
200 W e.s. lamps and the concentric 
louvre in the base of the bowl is of 
polystyrene. The suspension set is 
of polished aluminium with a brass 
chrome-plated ceiling plate. Also 
available in this range are the W.g100 
“Whitford” for suspension mounting 
and the W.gr1o1 “ Whitford ” for ceiling 
mounting. 

Two new wall brackets, also in glass 
fibre reinforced polyester resin, are 
the W.9121 “ Westminster” and the 
W.9122 “Woodford.” For use with 
65 or 75 W b.c. lamps, they are suit- 
able for additional lighting in offices, 
shops, or in the home. The “ West- 
minster” has an open top and the 
“ Woodford ” a closed top. 
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France’s Electrical Trade 


LESS FAVOURABLE BALANCE OF TRADE 


Duane the past year France’s foreign trade and 
balance of payments position remained serious. 
exports declined slightly against 1955, as shown in the 
following table, imports increased by about 30 per cent. 


France’s Foreign Trade (£ million) 


Year 
1954 
1955 
1956 


Exports Imports 
44°5 19-4 
51-2 21-9 
48-2 28-7 


While 


Among the principal supplying countries (Table 1), 
the United Kingdom ranks fifth. Electronic equipment 
plays an important part in British exports to France, as 
can be seen from Table 2. 


Table 1.—French Electrical Imports, 
1956: Principal Supplying Countries 


(Million Francs) 


IN 


1956 
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French electrical exports, valued at £48-2 million last 
year, included £23-8 million exports to French possessions 
overseas, which are not recorded in Tables 3 and 4, being 
of no great importance to the United Kingdom exporter. 
Within the French possessions overseas, Algeria proved, as 
in previous years, France’s most important market, followed 


by Morocco and French East and West Africa. 


Out of a 


total of £12 million exported to Algeria, electronic equip- 

ment accounted for £1-9 million, cables and wires for £1-2 

million and telecommunication equipment for £1-1 million. 
Principal French exports included machinery, traction 


material, and electronic equipment (Table 3). 


Her main 


markets for the principal exports are shown in Table 4. 


(£1=about 1,000 fr.) 


Country Value 
United Kingdom 2,721 
West Germany 9,030 
U.S.A. 8,209 
Holland 3,171 
Switzerland 2.726 
Belgium 1,014 
Italy 652 
Sweden 602 
Denmark 245 
Austria 134 
Total incl. other countries ... | 28,726 


: Principal Products 
(Million Francs) 


Table Electrical Imports, 


Product Value 
Rotating machinery 

traction 2,256 
From United Kingdom 185 
» West Germany 791 

» Sweden 149 

» Switzerland ... 464 

» United States 389 
Ditto, parts... 435 
From United Kingdom 27 
» West Germany 141 

» Sweden 47 

», Switzerland ... 

» Belgium eae 44 

United States 117 
Transformers up to 10 kVA ... 44 
From United Kingdom 9 
», West Germany 5 

» Holland 7 

» Belgium 

»» United States 10 
Ditto, above 10 kVA to 650 kVA 253 
From United Kingdom 15 
» West Germany 95 

» Belgium 59 

» Switzerland ... 22 

18 

» United States 15 

Ditto, above 650 kVA to 5, 00 

kVA 235 
From West Germany 114 
» Switzerland ... 90 

13 
Bel. 5 

Ditto, aun ‘5, ‘000 kVA. 181 
From West Germany 29 
o tay . 23 

» Belgium 50 
Chokes 141 
From West Germany 21 
» Italy 17 

» Holland 1S 

»» Switzerland ... 54 

United States a 
Switchgear and parts ... eee | 2,049 
From United Kingdom 119 
West Germany 885 
Italy... 105 
| 45 Holland 100 
' 4, Switzerland ... 225 
» United States 546 


Product Value | Product Value Product Value 
Voltage regulating, and il Washing machines 97 High-frequency generators 289 
tecting apparatus ... 34 From United Kingdom 12 From United Kingdom 22 
From West Germany 17 » . West Germany 23 »» West Germany 27 
» Switzerland ... i » Holland i » Holland 43 
» Belgium Belgium 41 » Belgium 16 
Potentiometers and rheostats_ 161 », United States 10 United States 177 
From United Kingdom 6 Dishwashers... 24 Geiger counters 134 
» West Germany 34 From United Kingdom 9 From United Kingdom 31 
»» Sweden 9 West Germany 4 » West 6 
», Switzerland ... rie 10 » Sweden : 6 » Holland 9 
Holland 29 United States 5 » Sweden 14 
» United States 70 motor driven domestic United States 
appliances ... Indicating instruments 
‘current 263 From United Kingdom From United Kingdom 35 
From United Kingdom 19 » West acti 181 » West Germany 165 
» West Germany 60 » Italy 48 » Holland 88 
Holland 10 » Switzerland ... 42 » Switzerland ... 61 
Switzerland ... 94 Belgium 14 United States 437 
Belgium A 32 Welding 24 Electronic instruments 363 
est Germany est Germany 
desks Heating elements 102 Holland 32 
246 From United Kingdom a », United States 283 
Switzectind.... 116 pe est Germany Parts of instruments 604 
» United States 149 144 
Accumulators, lead acid type... 68 From United Kingdom 43 » Switzerland ... 74 
From West Germany “ » West Germany 30 » United States 316 
Ditto, others... 5 » United States 36 Insulators 315 
From United Kingdom 84 Hoists, lifts and parts 214 From United Kingdom 37 
» West Germany 6 From West Germany 101 » West Germany 129 
Batteries + 74 », Switzerland ... 95 »» Holland 74 
From United Kingdom Lamps 692 Belgium 32 
» West Germany z From United Kingdom 23 industrial radio and TV 
» Denmark te 7 +, West Germany 552 equipment ... cas: | 
Traction equipment and — ae 40 From United Kingdom 404 
materials... tes 561 » Holland 21 » West Germany 297 
From United Kingdom 16 » Belgium pan 24 » Switzerland ... 132 
» Sweden 334 »» United States 21 » Belgium 104 
» West Germany 89 Filament lamps 271 a United States 1,238 
» United States 70 From United Kingdom 13 Other radio and TV equip- 
Condensers . 485 » West Germany 47 ment including receivers 1,343 
From United Kingdom 69 » Holland 36 From United Kingdom 97 
>» West Germany 89 » Belgium r 45 » West Germany 549 
» Holland 119 » United States 78 » Holland 251 
» Switzerland ... 85 Fluorescent lamps... 218 » Switzerland ... 62 
» Belgium 31 From United Kingdom 32 » Belgium 63 
» Sweden 19 » West 42 » Denmark ... 33 
United States 53 » Holland 6l United States 216 
Cooking apparatus... 207 » Belgium Radio and electronic acces- 
From United Kingdom 6 + United States es 70 sories and parts... 1,881 
1» West Germany 180 Other lamps .. 91 From United Kingdom 214 
6 From Holland 63 West Germany 294 
» Belgiu 6 +» West Germany 6 » Holland 378 
Domestic aa ‘industrial water » United States 19 » Switzerland ... 204 
heaters 38 Electro-medical apparatus 103 » Sweden 56 
From United Kingdom y From United Kingdom 3 » United States 677 
» West Germany 8 »» West Germany 34 Electronic tubes i 2,472 
9 » Sweden 12 From United Kingdom 160 
» Switzerland ... 12 +» United States 34 »» West Germany 127 
Electric razors and parts 251 X-ray apparatus — 256 » Holland 449 
From United Kingdom 5 From United Kingdom 4 » United States we | 1,642 
» West Germany 37 » West > ated 116 Wires and cables, metal 
» Holland 168 Holland 59 covered 
» Switzerland ... 25 » Belgium au 25 From United Kingdom 56 
» United States 7 » _ United States 16 1» West Germany 1,041 
Vacuum cleaners - 247 Household meters 150 » Switzerland . 64 
From United Kingdom 81 From Switzerland ... 123 » United States ea 127 
»» West Germany 32 + West Germany 26 Ditto, without metal covering.. 353 
» Holland 100 Instrument transformers 113 From United Kingdom 82 
Floor polishers... 47 From West Germany 67 +» West Germany 159 
From United Kingdom 6 oo ... 14 » Holland 78 
» West Germany 25 » Switzerland ... aa: 12 
» Holland 2 14 » United States ae 13 (Continued on page 342) 
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Product | Value Product Value 
(Continued from page 341) | Washing machines 183 
Teleprinter and __ telephoto | Dish washers 55 
equipment ... 39 appliances, other, 
From United Kingdom a 47 
» West 83 Weiding electrodes .. 6 
43 Heating elements 20 
United States. | 100 Thermostats ... 40 
Telephone and telegraph equip- Lifts and hoists 7 425 
ment 302 Lamps, fittings and acces- 
From United Kingdom | 54 sories 364 
+» West Germany 217 Lamps, incandescent... 138 
United States 19 Lamps, fluorescent ... 129 
Ditto, parts and accessories ... 218 Lamps, other oh iT 
From United Kingdom 26 Lamps, parts thereof _ ‘ 46 
», West Germany 123 Electro-medical apparatus ... 183 
» United States 29 X-ray and 
Signalling apparatus ... 146 paratus 156 
From United Kingdom 28 Household meters 160 
» West Germany 41 Instrument transformers 355 
» Switzerland ... 33 High-frequency generators ... 85 
» United States 36 Geiger counters el 15S 
Electrical materials n.e.s. 378 Indicating instruments | 403 
From United Kingdom 43 Electronic instruments oa 
»» West Germany | 75 Professional and laboratory 
» Holland ae | 49 instruments : | 653 
s, United States 103 Parts of meters, instruments, 
etc, NOs. ... 287 
Insulators, porcelain 439 
Table 3.—France’s Electrical Exports, | [nsulators, other... | '6 
1956 (million francs) Insulator parts and ceramic ] 
materials | 28 
Insulators, glass | 128 
Product Value Insulators, glass, parts 10 
——— || Insulating materials ... | 98 
Rotating ery: other || Radio and TV transmitting | 
than traction . | 2,830 | and receiving equipment.. 905 
Rotating convertors . .| 126 || Radio telephone and tele- 
Transformers up to 10 kVA. | 41 graph equipment .. 47 
Transformers between IOand | || Radar, and echo sounding | 
650kVA_... | | equipment . | 287 
Transformers between 650 || Electronic calculators | | 35 
and 5,000kVA_... | || Induction heating apparatus 62 
Transformers above 5,000 | Radio receivers and radio | 
Reactor coils ... 20 || TV receivers with or with- | 
Rectifiers 120 | out radio incorporated 27 
Switchgear, voltage and || H.F. amplifiers 10 
current limiters 2,337 || Sound reproducers ... 49 
Line and traction accessories 98 | Loudspeakers... | 39 
Switchboards 1,206 || Aerials 
Installation material . 444 | | Radio components and parts: 226 
Accumulators, lead acid type. | 92 || Condensers, variable 4l 
Accumulators, others 589 Resistances 72 
Batteries 152 || Relays | 294 
Torches ; 42 || Other electronic parts, and | 
Traction equipment . 1,324 || apparatus n.e.s. 175 
Condensers ... sat | 164 || Transmitting tubes ... 828 
Cooking appliances ... 36 | Receiving tubes 590 
Space heaters 37. || Cathode ray tubes 27 
Water heaters 37 Rectifier bulbs | 34 
Hair dressing equipment 29 Tubes and parts | 33 
Razors 74 || Cablesand wires... | 2,677 
Fans... 15 Telecommunication and sig- 
Vacuum cleaners 28 nalling equipment | 1,133 
Floor polishers 4 Miscellaneous... | 185 


Table 4.__France’s Electrical Exports, 1956, in order of importance (million 
francs) 
| Total | 

Country | Value Product Group Value 
Holland 2,676 | “Traction material . | 862 
| Distribution material 273 

| Electronic tubes ... 256 

| Telephone and telegraph equipment | “at 

| Cables and wires ... | 205 

| Rotating machinery 178 

Luxembourg 2,371 | Distribution material 422 
| Radio components 270 

Rotating machinery 249 

| Domestic appliances 208 

| Measuring and ‘woe instruments .... 184 

| Electronic tubes ... 143 

| Accumulators, lead acid . 142 

Spain 2,165 Static machinery | 679 
Distribution material 287 

Industrial radio equipment 208 

Rotating machinery ; ae 370 

| Measuring and indicating instruments... | 128 

Radio components 116 

Turkey 1,402 Static machinery .. 310 
| Rotating machinery 156 

| Distribution material 146 

H | Cables and wires ... 124 

| | Telephone and telegraph. equipment 117 

United States 1,107 | Electronic tubes ... er 384 
| Measuring and indicating instruments... | 181 

| Accumulators, lead acid 166 

Italy 1,089 Electronic tubes aes 143 
Measuring and indicating instruments... | 138 

Telephone and telegraph We 

West Germany ... 969 | Rotating machinery i as | 563 
Industrial radio equipment | 66 

Distribution material Sse 56 

Portugal ... 917 | Distribution material 209 
Static machinery ... : 162 

Railway traction 132 

Industrial radio equipment 102 


| Total 

Country | Value Product Group Value 
Venezuela 894 | Cables and wires ... 509 
Static machinery ... 120 

| Distribution material ... 117 

Switzerland 872 | Rotating machinery 112 
Porcelain insulators 107 

i Measuring and indicating instruments . 106 

United Kingdom | 669 | Measuring and indicating instruments ... 144 
| Electronic tubes ... 100 

Rotating machinery 84 

Brazil | 655 Distribution material ... 192 
Static machinery ... a Pe 134 

Rotating machinery 117 

Argentina | 597 | Telephone and telegraph ‘equipment : 296 
| Rotating machinery 53 

Lebanon ... | 517 | Static machinery ... 194 
Distribution material _... ve ; 78 

Egypt... ... | 485 | Cables and wires ... 133 
| Signalling apparatus 68 

Sweden ... a. | 486 Electronic tubes ... 72 
| Measuring and indicating instruments 69 

| Industrial radio equipment fs Py 63 

India | 437 | Distribution material... bat 93 
| Static machinery ... y 59 

| Measuring and indicating ir instruments .. 54 

Denmark... | 395 | Cables and wires ... 157 
Rotating machinery 141 

Yugoslavia Industrial radio equipment 90 
| Distribution material 75 
Greece ... 355 Industrial radio 93 
Cables and wires ... 83 

Ceylon ... ... | 350 | Distribution material ... 172 
| Static machinery ... 

Mexico ... aie 320 Industrial radio equipment aes : 114 
| Domestic appliances 118 

Cables and wires ... 

Iran ... | 282 | Distribution material ... 101 
| Cables and wires ... 60 

Russia... 260 | Cables and wires ... 185 
| Radio receivers . ... ay a 29 

Iraq ... | 256 | Rotating machinery 82 
| Distribution material... 76 

Colombia 254 | Distribution material 116 
Cables and wires ... iS : 42 

Saudi Arabia ... | 245 | Cables and wires ... 126 
| Hoists and lifts... 54 

Pakistan ... 235 Railway traction ... 110 
| | Accumulators, lead acid ... oh 52 

| Industrial radio equipment 15 

Finland ... = 184 Cables and wires ... i 37 
Rotating machinery ie 25 

Syria 181 Cables and wires ... 95 
Distribution material 31 

Peru 162 | Distribution material 45 
Cables and wires ... 42 

Uruguay 161 Cables and wires ... 79 
Static machinery ... fd 36 

Cuba 147 | Cables and wires ... 91 
Hoists and lifts... 43 

Norway 128 Distribution material 24 
Rotating machinery 19 

Austria ... nee 121 Measuring and indicating instruments 39 
Industrial radio equipment 18 

Canada ... | Distribution material... 48 
Electronic tubes ... ai 36 

Chile... 92 Rotating machinery 31 
Static machinery ... 13 

Indonesia 81 Rotating machinery 26 
Static machinery 18 

Belgian Congo ... 65 Industrial radio equipment is 10 
Accumulators, lead acid . Fi : 9 

Rotating machinery 7 

South Africa... 57 | Lifts and hoists... 3 40 
Rotating machinery Ne 3 

Australia... 57 Glass insulators ... 14 
Distribution material 9 


LE.C. PUBLICATIONS 


THREE new publications (two being first editions) have 
recently been issued by the International Electrotechnical 
Commission, 1, rue de Varembé, Geneva, Switzerland. One 
of these (No. 84, 95 pages, 15 Swiss francs) sets out recom- 
mendations for mercury-arc a.c. to d.c. convertors of at least 
50 kW rated power, 10 A d.c. and 5,000 V d.c. Its five 
sections relate to definitions, valves, characteristics of asso- 
ciated transformers differing from those of power trans- 
formers, convertors and tolerances. 

The second publication (No. 86, 37 pages, 7-5 Swiss 
francs) deals with dry primary cells and batteries with 
depolarisers, usually (but not necessarily) of manganese 
dioxide. The object of the recommendations is to enumerate 
and define the characteristics of the types corresponding to 
most needs, to secure interchangeability and to limit the 
number of designs. 

The remaining document (No. 50, 75 pages, 8 Swiss francs) 
is a second edition of Group 15 (switchboards and apparatus 
for connection and regulation), one of 22 groups which will 
form the complete International Electrotechnical Vocabulary. 
It contains 260 terms and definitions in English and French 
and the equivalent terms in six other European languages. 
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Tre Central Electricity Authority proposes to make 
early application to the Minister of Power and the Lecal 
Planning Authority for consent to erect its fourth nuclear 
power station at Trawsfynydd, Merionethshire. The 
Authority has reached the conclusion that a suitable site 
for nuclear power generation in North Wales exists also 
at Edern (or Edeyrn), Caernarvonshire. 

The Trawsfynydd site is on the northern shore of the 
artificial lake of that name which was created some thirty 
years ago to serve as the storage reservoir for the Maent- 
wrog hydro-electric power station. The lake is large 
enough to provide cooling water for a nuclear power 
station of up to 500 MW capacity. The land, which is 
owned by the Authority, is rocky and broken and of no 
agricultural value; the reactors can be founded directly 
on rock. 

The proposal for Trawsfynydd will be a station of 
400-500 MW capacity, to be brought into service in 1962, 
and connected by overhead line to the 275 kV trans- 
mission system at the Ffestiniog pumped storage station 
now under construction some five miles to the north. 

The Edern site is some two miles west of the village 
of that name and is on the northern coast of the Lleyn 
Peninsula. It consists mainly of rough heathland and low 
cliffs. After excavation the reactors could be founded 
directly on rock. This site is suitable for a larger 
development than Trawsfynydd, as unlimited cooling 
water is available from the sea with deep water close 


NUCLEAR POWER 
STATION FOR WALES 


C.E.A. Merionethshire Project 


inshore. The timing of proposals for Edern will depend 
upon system requirements and the scale of the nuclear 
power programme as a whole. ; 

Trawsfynydd, a village 800ft above sea level, 12 miles 
north of Dolgelly, has a population of about 1,400. 
Survey and trial borings have been taking place there 
for some months. The Merioneth County Council has 
been urging the C.E.A. to site an atomic research estab- 
lishment or a power station in the area. 

Mr. C. J. Tuck, the county planning officer, says that 
there is likely to be unemployment in the area because of 
the closing of an army camp. A nuclear power station 
would give employment to about 400. The height of the 
buildings would not be more than 15oft and there should 
be little disturbance to the natural scenery of Snowdonia. 

The Trawsfynydd site is inside the boundary of the 
Snowdon National Park. A spokesman of the National 
Parks Commission declined to comment when the C.E.A.’s 
announcement was made, but the chairman of the Com- 
mission, Lord Strang, is on record as saying that, in 
projects like this, the would-be developer should be able 
to show conclusively why no other site, less damaging to 
the amenities, could not be used. 

Mrs. Cicely Williams-Ellis, chairman of the Caernarvon- 
shire branch of the Council for the Preservation of Rural 
Wales, said last week that she was “ very concerned ” 
about the likely effects of the nuclear station at Edern, 
and the County Committee would give the matter very 
serious consideration. She stated that if it was the 
intention to link Edern with the new pumped storage 
station at Blaenau Ffestiniog, or with any other site in 
Snowdonia, there would be serious damage done to the 
landscape and, inevitably, within the National Park itself. 


Blaenau Ffestiniog pumped storage scheme. The valley which will hold the lower reservoir of the pumped storage plant, the largest in the world, 
now under construction near Blaenau Ffestiniog. The projected Trawsfynydd nuclear power station will be connected to the 275 kV grid at Ffestiniog 


{Photograph by The Times 
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GENERATION AND DEVELOPMENT 
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Sales of New Domestic Appliances 


The accompanying table shows the 
number of new appliances sold by Area 
Electricity Boards in England and 
Wales for the year as well as the 
quarter ended 30th June last, together 
with percentage changes over corre- 
sponding periods of the previous year. 
When assessing the figures, it must be 
remembered that the sales by Area 


only 1 per cent. Plant capacity was 
unchanged during July at 25,384 MW. 

In the four weeks ended 27th July 
646-4 million kWh was generated by 
industry, an increase of II-I per cent. 
This included 44 million kWh pro- 
duced at Calder Hall. 


Delivery of Accounts 


The London Electricity Board, which 
has about 1,700,000 consumers, is 
experimenting in 


Sales in quarter Sales in twelve months cer tain districts 
ended 30th June, 1957 ended 30th June, 1957 with the delivery 
Appliance 
_ % Change over % Change over of consumers’ 
ota eriod o ota period o : 
ovantans year previous year For this purpose 
Cook 56,525 + 73 218,738 + 5:1 the Board 
Water Heaters: eniploying meter 
torage ... — 0 2: 
Wash boilers | ‘19°964 4318 74,049 4329 sioners and part- 
Washing Machines ... | 18,048 + 39 70,022 —33°3 time workers and 
Refrigerators 17,588 481 expects that the 
method will 


Boards represent only a part of the 
total sales throughout the country. 


200 MW Units for Willington “ B” 


The Central Electricity Authority 
has received the consent of the Minis- 
ter of Power to the extension of Wil- 
lington power station, Repton, Derby- 
shire, by the installation of two 200 
MW turbo-generators and two reheat 
boiler units in the “B” section. Each 
boiler will have an evaporative capacity 
of 1,400,000 lb/hr. In the “A” station, 
now under construction, there will be 
four 100 MW turbo-generators each 
served by a single boiler having an 
evaporative capacity of 830,000 lb of 
steam an hour. 


Output in*July 


Last month 6,276 million kWh was 
generated by the Central Electricity 
Authority, the North of Scotland 
Hydro-Electric Board and the South of 
Scotland Electricity Board. This was 
7-5 per cent more than in July, 1956, 
compared with the average increase 
for the first six months of the year of 


result in considerable saving. Delivery 
of accounts by hand has been practised 
by the North Western Electricity 
Board for some time. About one-third 
of the bills (some 500,000) are dealt 
with in this way and it is claimed that 
there is a saving to the Board of 
£2,400 a quarter. 


Teignmouth and Dawlish Supply 
Improvement 


The South Western Electricity 
Board has in hand a £92,000 scheme 
to reinforce and improve supplies to 
consumers living at Teignmouth and 
Dawlish, Mr. A. W.  Allwood, 
manager of the Board’s Torbay 
District, said last week that a new 
33 kV overhead line was being con- 
structed from Newton Abbot to Teign- 
mouth where the building of the new 
substation was well under way. This 
line would augment the existing 11 kV 
line which had become overloaded 
because of the increasing local demand 
for electricity. Since the supply had 
to be taken along the valley of the 
Teign and country areas of scenic 
beauty, routing required special care. 


ELECTRICITY GENERATED AND SENT OUT FOR PUBLIC SUPPLY 


Fuel consumed kWh generated kWh In- 
Thousand tons Millions sent | stalled 
out pacity 
Coke Millions) (m.c.r.) 
Coal and Oil | Steam ' Water | Total MW 
| Breeze | power 
Central Electricity Authority .,. | 2,982 55 348 5,802 14 5,821 5,444 | 23,160 
North of Scotland H.E.B. hee = 12 19 63 87 86 831 
South of Scotland E.B. 185 4 0-2 359 9 368 347 1,393 
Total for July, 1957 | 59 | 6,180 86 | *6,276 5,877 | 25,384 
Corres. total for July, 1956 os 4 ee | 70 32°6 5,750 79 5,840 | 5,472 | 23,025 
Inc. or dec., percent... | +65 | —15°3 | +001 +75 +81 +7°5 | +102 
Total to date (7 months), 1957... | 25,917 517 196°2 | 50,147 1,176 {51,399 | 48,296 
Total for corres. 7 months of 1956 | 25,912 561 240°0 | 49,621 797 |50,519 | 47,459 
Inc. or dec., percent... —79 | —182 +11 | +47°5 +18 


* The total figure includes generation by other methods amounting to 10 million kWh. 


Work was also proceeding on the 
extension of the 33 kV line to Dawlish, 
and all the poles were up. The com- 
pletion of the scheme would bring still 
greater security of supply to over 
12,000 consumers living in the Teign- 
mouth and Dawlish areas, and the new 
substations would improve voltage 
conditions. All the work was being 
accomplished without interrupting 
existing supplies to consumers. 

Eventually it is hoped to provide a 
33 kV ring main system, from Newton 
Abbot to Teignmouth, Dawlish, Chud 
leigh and back to Newton Abbot, to 
meet the ever increasing electrical 
demand in South Devon. 


Revised North Eastern Tariffs 


The North Eastern Electricity Board 
has published details of the proposed 
increases in electricity charges which, 
as recently announced, will come into 
operation on Ist October. Under the 
quarterly domestic tariff the first block 
will be charged at 5d/kWh (against 
43d) and the second block at 23d (2d). 
The final block remains at 1d/kWh. 
No alteration will be made for prepay- 
ment meter consumers. 

Farm, commercial and _ industrial 
tariffs, and tariffs for places of worship 
have also been revised. 

New tariffs to be introduced include 
an off-peak restricted hour tariff of 
o-85d/kWh; a general purpose block 
tariff for commercial and industrial 
premises, and places of worship where 
the total demand for all purposes 
does not exceed 40 kW; a commercial 
catering tariff for hotels, restaurants, 
boarding houses, etc., where heavy 
duty electric cooking apparatus is in- 
stalled; a commercial maximum 
demand tariff; and new industrial 
tariffs for premises where all the 
energy used is supplied by the Elec- 
tricity Board. 


Londonderry Coal Clause Raised 


As a result of the increases in the 
costs of coal, transport and dock 
charges, which will add £10,000 to 
Londonderry Corporation Electricity 
Department’s bill this year, an adjust- 
ment will be made in the coal clause 
for the next quarter of o-1d/kWh. 
This was announced last week by the 
city electrical engineer, Mr. Stuart 
Spence. He said that in the average 
household the annual electricity con- 
sumption was about 1,000 kWh and the 
increase would mean an extra charge 
of about 8s 4d a year. 


Higher Charges in Belfast? 


According to the Belfast Telegraph, 
electricity charges in the Belfast Cor- 
poration’s supply area are likely to be 
raised within the next twelve months. 
In the annual report of the city elec- 
tricity engineer and general manager 
(Mr. R. P. Watson), which was pre- 
sented to the Electricity Sub-Commit- 
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tee on 12th August, it was stated that 
revenue during the current year was 
unlikely to offset the increased costs, 
even if there were a substantial in- 
crease in sales and greater efficiency in 
generation. Mr. Watson stated that 
loan charges during the current year 
were expected to be considerably 
greater owing largely to capital expen- 
diture on the new power station. In 
addition, further substantial salary and 
wage increases had been awarded 
which, in a complete year, would in- 
crease costs by approximately £47,000, 
while prices of materials and equip- 
ment were still mounting. 

Referring to the new power station, 
Mr. Watson said that the strenuous 
efforts which had been made in the 
past eighteen months had resulted in 
accelerating the work of erecting the 
buildings and installing the plant to 
such an extent that the first of the three 
60 MW hydrogen-cooled sets should 
be ready for service before the coming 
winter. Thus the danger of load shed- 
ding which confronted the Province 
last year would be obviated. 

With regard to street lighting, he 
said that the Corporation had decided 
to change over completely from gas to 
electricity for lighting within the city. 


East Midlands Handbook 


We have received from the East 
Midlands Electricity Board, Mapperley 
Hall, Nottingham, a copy of its hand- 
book (dated July, 1957) which contains 
a great deal of information about the 
Board’s organisation, including par- 
ticulars of its Sub-Areas and Districts, 
including the names of all the principal 
officers. Six pages are devoted to the 
Electricity Consultative Council. 


Douglas Engineer’s Report 


We regret that in the note under 
this heading in last week’s issue we 
incorrectly stated the Douglas 
borough electrical engineer’s name— 
he is Mr. C. Anderson, M.I.E.E. 


OVERSEAS 


Power Shortage in Argentina 


The Fortnightly Review of the Bank 
of London and South America reports 
that the ‘Minister of Trade and 
Industry, Dr. Julio C. Cueto Rua, again 
drew attention recently to the grave 
shortage of electricity in Argentina. 
The country’s total installed capacity 
was, he said, 2,150 MW, of which 
785 MW was owned by the State 
concern ENDE, 1,230 MW by private 
and co-operative concerns, and 
135 MW by provincial, municipal and 
other official organisations. Of this 
total, however, 375 MW installed by 
the ENDE was not yet in full operation 
and 180 MW needed immediate 
replacement. A further 250 MW was 
provided by antiquated machinery that 
would need replacement before long. 


The present deficit, the Minister ° 


said, was 750 MW, but by 1962-63 
Argentina would need an additional 
2,400 MW of installed capacity, making 


a total of at least 4.000 MW. Equip- 
ment for this would cost U.S.$310 
million but, if certain proposals for 
financing the cost of the new Dock 
Sud and El Chocoén plants did not 
materialise, this figure would have to 
be raised to U.S.$500 million. 

Tenders for building a thermal plant 
in Dock Sud for the ENDE were 
opened on 27th June. The plant, 
which is to have an installed capacity 
of 600 MW, is to be built on land 
reclaimed from the Rio de la Plata. 
The firms tendering included the 
Metropolitan-Vickers Electrical Export 
Co., Ltd., and the British Thomson- 
Houston Export Co., Ltd., together 
with International Combustion, Ltd., 
and Babcock & Wilcox, Ltd. The 
offers are being studied by a special 
Argentine commission. The cost is 
about U.S.$120 million and the plant 
is to be built within four years. Most 
of the offers included eight years’ 
deferred payments terms. 


Large New Zealand Project 


The Wellington correspondent of 
the Financial Times reports that the 
New Zealand Government has an- 
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nounced its intention of making an 
immediate start on the Benmore hydro- 
electric scheme, the largest single 
project yet undertaken in the country. 
It will have an installed capacity of 480 
MW (six 80 MW units) and will be 
built on the Waitaki River in the South 
Island. 


Tasmanian Hydro-Electric 
Scheme 


The Hydro-Electric Commission of 
Tasmania plans to build a 400,000 h.p. 
power station near Cressy. It will be 
fed by water from the northern end of 
Great Lake. The scheme, which has 
the approval of an English firm of con- 
sulting engineers, comprises a four- 
mile tunnel from Great Lake through 
the Western Tiers to an underground 
power station about 10 miles from 
Cressy. The project is planned for 
completion in about 1963, at an 
estimated cost of between £25 million 
and £30 million. After use in the 
station, the water will be stored in a 
special dam and then regulated down 
the South Esk river and used again at 
Trevallyn power  station.—Tenders 
(Melbourne). 


Speedier Production of Laminates 


A new bonding technique to cut the 
cost of making laminates and to speed 
production has been introduced by the 
Armstrong Cork Co., Ltd. Use is 
made of a rubber solution adhesive 
which is rapidly heated by infra-red 
plant to evaporate the solvents and 
reactivate it. The complete bonding 
process, including the spreading of the 
adhesive, is completed in a few 
minutes and there is no need for 
expensive presses and curing ovens. 

To demonstrate the applications of 
the new adhesive a simple processing 
line has been installed by the company. 
It employs a conveyor-fed infra-red 
heating unit, an assembly table and 
pinch rolls. In the demonstrations the 
adhesive is applied by hand spray or 
roller and the coated components are 
placed on a horizontal ladder type 
conveyor belt which carries them 


through the heating unit. This unit 
is a small infra-red heating plant 
designed and manufactured by the 
General Electric Co., Ltd. In this 
plant the adhesive coating is rapidly 
heated to the required temperature by 
radiation from a horizontal bank of 
“Osram” infra-red reflector lamps. 
The plant has a loading of 73 kW, will 
accommodate sheets up to 2ft 6in in 
width and normally takes only 60 sec 
to heat an adhesive coating to the 
required temperature. The conveyor 
speed can be varied to give the slightly 
longer or shorter heating times which 
may be necessary when coating some 
materials. 

It is estimated that using the 
new technique a production line 
occupying approximately 360 sq ft of 
floor space can produce laminates at 
the rate of some 2,500 sa ft an hour. 


Processing line used by the Armstrong Cork Co., Ltd., to demonstrate the company’s new 
bonding technique 
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Financial Section 


STOCKS and 
SHARES 


ANOTHER relapse in gilt-edged stock 
prices has to be recorded as the prin- 
cipal feature of Stock Exchange markets 
over the past week or so. This 
extinguished quickly the flicker of 
recovery which in the first half of this 
month had begun to brighten the hopes 
of holders of Government securities. 
By the beginning of this week War 
Loan had lost its previous gain of two 
points in sinking to another all-time low 
point. British Electricity stocks had 
come back by one to two points. 
Responsibility for this reverse was put 
partly on a new House rule affecting 
certain types of dealing, but mainly on 
currency uncertainties arising from the 
“devaluation”? of the franc. More 
general influences included the weak 
state of Wall Street and the commodity 
markets, and the fresh anxieties from the 
Middle East. In the industrial market, 
business contracted to small dimen- 
sions, but prices were fairly well held. 


Price Changes 

Shares showing low yields on the 
basis of present dividends have tended 
lately to lose some favour because of an 
apparently greater reluctance on the 
part of the investor to take long views. 
This disposition is held to account for 
recent declines in shares such as 
Plessey (which at 72s stand now some 
14s below the best prices ruling earlier 
this year), Simon-Carves and Clarke 
Chapman. Among other shares in the 
low-yielding category, Elliott Bros. 
and Associated Automation turned 
easier in advance of the detailed parti- 
culars of the proposed merger of these 
two companies. As a rule, however, 
electrical share prices have stood their 
ground reasonably firmly, and good 
points have not been lacking: Dew- 
hurst & Partner, for instance, moved 
up to their best price of the year at 
7s gd, and E.M.I. at 36s shared that 
distinction before reacting to 35s. 


Electronic Telephones 

Future possibilities of the electronic 
telephone exchange have for some time 
been a factor in maintaining the popu- 
larity of shares in the leading manu- 
facturers of telephone equipment, and 
in their quotation on a yield basis 
below the average. Interest was 
encouraged consequently by the report 
that the first practical working unit has 
recently been put into service at the 
headquarters of British Telecom- 
munications Research, sponsored by 
Automatic Telephone & Electric and 
B.I.C.C. The £1 shares of the former, 
quoted at 74s, are standing only a little 
short of their best price of the year: 
the yield is a fraction under 4} per 
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cent. Among other shares in the field, 
Ericsson Telephones 5s shares have 
also maintained their value exception- 
ally well, and show a yield equivalent 
to approximately 4 per cent gross on the 
22 per cent tax-free payment. Both 
these companies raised their distri- 


butions this year by 2 per cent, and in 
each case the present rate is covered 
three times or more by the net profits. 


Walsall Conduits 


A yield of 6 per cent on a well-covered 
dividend is available from the 4s 


Price Changes in 


Week’s Dividend 1957 
Company or Board Nom. price or Pre- Last Yield °, High- Low- 
Value 19th Aug. Fall vious est est 

Gilt-edged Stocks 
Brit. Elec. 1968/73 oe ... 100 723 —2 3 3 419 80 713 
Brit. Elec. 1974/77 68} —2 3 3 4:7.4 78} 68} 
Brit. Elec. 1976/79 733 34 34 415 3 733 
Brit. Elec. 1974/79 ede ... 100 841 —I 4! 4} 5 0 6 923 834 

Overseas Electric Supply 
Calcutta Elec. 16/3 67 67 77 9 19/- 15/- 
East African Power 20/6 7 7 616 6° 19/- 
Nigerian Elec... | 17/6 10 10 8 6 18/6 17/3 
Perak Hydro-Elec. sis oe 17/6 10 10* | 8 6 18/- 13/3 

Electrical Shares 
Aberdare Cables 12/6 173 173 700 12/6 9/9 
Aerialite ... 6/6 45 48 6/6 4/9 
Allen, W. H. 47/- 10 10 45 0 47/3 33/6 
Anglo-Portuguese Tel. ... oon 24/3 - 8 8 612 0 27/6 20/6 
Aron Elec. Ord. ... 58/9 15 15 2 3 60/- 53/6 
Assd. Automation 10/- 22/9 —1/3 5 3°46 24/9 17/9 
Assoc. Elec. Ord. ... 60/- 15 15 5 73/- 60/- 
Automatic Tel. & El... ova, al 74/- +3d 15 17 412 0 75/- 54/6 
Babcock & Wilcox 73/3 —6d 15 15 82/6 70/- 
Bakelite... 10/- 23/3 —3d 16 15 69 0 24/6 20/9 
Baldwin, H.J. 4/6 —3d 20 20 817 9 5/- 3/103 
Berry’s Electric... 6/6 -- 10 72 9 6/6 5/6 
British Aluminium 58/9 —9d 12 12 71/3 58/9 
Brit. Elec. Traction: 

Def. Ord. “A” 25/- 22} 25 5 00 25/- 17/- 
B.I. Callender’s ... 49/9 +6d 123 123 5 O36 55/- 48/3 
Callender’s 6%, Pref. 20/6 6 6 21/9 19/6 
British Tabulating 51/3 —3/3 9 9 56/3 42/- 
British Thermostat ign .. Six 25/- 25 25 5 00 27/6 25/- 
British Vac. Cleaner ivi ja 6/- 15 10 869 8/- 6/- 
Brook Motors eat soot GF 37/6 25 25 613 3 37/6 30/- 
Brush Group 7/9 10 Nil 8/- 4/6 
Bulgin, A. F. aaa a f- 4/9 50 40* 8 6 5/6 4/6 
Burco Dean 13/3 —3d 223 20 711 0 14/- 8/9 
Cable & Wireless: 

Ord. ... 12/6 10 10 400 12/6 9/6 

4%, Loan pe bud ... 100 90} 4 4 4 8 6 92} 89 
Chloride El. Storage ‘‘A"’ ee 66/- —I/- 173 173 5 60 . 68/9 58/- 
Clarke Chapman ... ay ee | 165/- —5/- 223 273 36% 9 6} 
Cole, E. K.... ise 20/9 —3d 173 173 4 4 3 23/6 16/6 
Cossor, A. C. ae aa ren ay 6/9 —3d 15 Nil Nil 7/3 5/9 
Crabtree ... 25/- 20 20 800 26/- 23/3 
Crompton Parkinson Ord. os Sh 16/6 16 16 417 0 17/9 14/6 
De La Rue 24/3 —6d 30 35 24/9 16/3 
Decca “A"’ 29/3 —3d 433 43? 5.19 32/3 26/105 
Desoutter ... 35/6 30 323 6 35/6 27/6 
Dewhurst ... 7/9 +3d 30 163* 43 9 7/9 5/9 
Dictograph Tel. ... sie we 5/9 20 20 == 6/3 5/9 
Dubilier Condenser = ce a 6/3 -3d 30 30 416 0 7/6 5/6 
Duport... Gale 21/- 23 25 519 6 21/- 17/6 
E.M.1.  10/- 35/- +6d 15 15 9 36/- 23/9 
Electrical Components ... Lo le 8/- 25 123% 716 3 8/- 6/6 
Elec. Construction 25/- 8) 8} 616 0 27/6 21/9 
Elliott Bros. 29/9 20 3 3 33/6 26/3 
Enfield Cable Ord. se jones 16/6 +1/- Nil Nil Nil 21/6 13/- 
English Electric... oe onl 61/3 123 14 4il 6 65/- 47/6 
English Electric 33% Pref. sae 12/- 3? 3? 6 § 6 14/3 13/- 
Ericsson Tel. 48/6 20+ 22t 2 5 6+ 50/- 33/3 
Ever Ready 5/- 18/9 +3d 35 373 5 0 O* 20/- 15/- 
Falk Stadelmann ... 38/3 +9d 173 173 3 0 40/6 35/- 


The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
Dividend indicated. 


t Free of income tax. 


* After scrip issue. 
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ordinary shares of Walsall Conduits, 
which stand at about 13s 3d and have 
proved to be a consistently satisfactory 
investment over a long period. Share- 
holders have had two scrip issues 
within the last five years, followed on 
both occasions by an increase in the 


dividend, while earnings have expanded 
by about 50 per cent in the same time. 
In the latest balance sheet, the reserves 
are shown to be just about equal to the 
issued ordinary capital of £800,000; 
and the position is notably strong in net 
liquid assets, totalling £14 million. 


Electrical Investments 


Week’s 
Middle Rise 


Dividend 1957 
Yield % High- Low- 


Company or Board Nom. price or Pre- Last 
Value 19th Aug. Fall vious est est 
Electrical Shares—continued 

G.E.C. Ord. 48/9 14 123 26 58/9 48/9 
G.E.C. 6} Pref. Ree oe 20/6 6} 6} 669 23/6 20/6 
General Cables... oe -« 15/6 30 30 913 6 15/6 11/6 
Greenwood & Batley... | 47/6 173 47/6 45/3 
Hackbridge Holdings... 15/3 30 20 3 21/9 15/- 
Hackbridge & Hewittic ... ws «5S 13/9 23 20 7 § 6 16/- 13/6 
Head Wrightson ... ve 135/- —2/6 20 223 3 6 9 1146/3 112/6 
Heatrae... 4/9 15S 1S 6 6 6 4/9 4/- 
Henley’s ... 10/- 14/3 & 6 17/- 14/3 
Holophane SE 23/9 30 30 26/3 17/- 
Hoover... 38/- 50 50 6ll 6 44/- 24/9 
42/3 10 10 414 9 46/6 37/9 
Intl. Combustion ... ee cn Se 25/6 20 223 48 3 30/- 20/- 
Johnson & Phillips 27/- 15 10 6.3 34/6 27/- 
Lancashire Dynamo 40/- 510 0 45/- 36/9 
Laurence, Scott ... me a a 17/9 15 15 446 19/9 13/9 
Lister, R. A. = Es vow 8 30/9 —6d 10 10 610 0 33/9 26/9 
London Elec. Wire #8 2 48/3 +3d 123 124 5 339 53/9 43/- 
33/3 7 7 410 3 36/6 30/6 
Marconi Marine ... Se oss. 36/6 10 10 5 9 6 37/- 31/- 
Marryat & Scott ... on - «= a> 12/6 30 35 512 0 13/- 8/- 
Mather & Platt... 58/9 15 15 5-2 3 63/9 51/3 
Metal Industries a we 27/- +6d Nil 9 68:3 30/- 20/3 
Midland Elec. Mfg. + ve 50/- 123 124 5 00 50/- 45/- 
Morphy-Richards ... 17/3 —I/- 50 50 412 9* 11/9 
Murex 7/9 +6d 20 20 STF 6 79/6 65/- 
Newman Ind. 2/9 10 10 7 5 6 2/9 2/1 
Oldham & Son... 2/9 173 173 67-3 2/9 2/3 
Parnall (Yate) 7/- 12 12 8 il 6 8/9 5/9 
Parsons,C. A. ... ae 63/9 10 71/3 50/6 
Plessey ast  10/- 72/- —4/- 274 30 43 3 86/3 61/- 
Pye Deferre 16/3 123 124 317 0 20/- 15/9 
Reyrolle ... 97/- —I/- 16} 173 312 110/- 90/- 
Rheostatic 9/- 183 123* 5 th 10/- 8/9 
Richardsons Westgarth ... yd 18/- —6d 16% 16% 412 6 20/- 17/- 
Scottish Cables... 18/3 273 273 6 0 6 19/3 15/- 
Simon-Carves 31/3 28? 20* 3 40 36/3 26/- 
Smith (England), S. eck we 4) 15/- 173 173 413 3 15/9 13/- 
Southern Areas ... 14/6 —I/- 7} 7 10 6 9 20/- 13/9 
Strand Elec. 7/3 15 15 10 6 9 8/- 7/3 
Sturtevant 22/9 ISt 1S} 3 6 OF 27/- 22/9 
Sun Elec. ... 43/9 20 25 8 6 43/9 43/9 
Switchgear & Cowans_... ws SF 13/6 25 25 $5 3 15/6 13/6 
Taylor Tunnicliff 12/3 15 1S 62 6 13/9 
10/- 41/3 +1/3 25 25 6 1 3 41/3 35/- 
T.C. & M. 26/- 8} 8} 610 9 31/- 24/6 
Telephone Mfg. ... 5/6 10 10 8/- 5/6 
Telephone Rentals 11/6 123 123 § 12/6 10/3 
Thompson (John) 33/- 25 25 37/- 29/3 
Thorn Elec. 25/- 15 173 310 0 26/3 16/3 
Thornycroft 27/6 15 123 37/6 27/6 
Tube Investments... 65/9 —I/9 223 15*t 4il 3 68/9 58/3 
Vactric “SF 20/- 173 25 656 23/9 12/9 
Veritys... 9/- 123 123 619 0 9/3 8/- 
Walsall Conduits ... 13/3 —3d 20 20 609 15/- 
Ward & Goldstone S/- 56/3 35 40 57/6 36/9 
Watford ... 6/6 25 25 6/9 6/3 
Westinghouse... 37/6 18 ot 416 0 41/3 36/- 
West, Allen Sh 12/- +6d 15 15 13/6 9/6 
Wolf Electric 5/- II /- 20 20 410 9* 13/6 8/9 
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Last year the volume and value of sales 
broke all records and the net profit 
improved by more than 20 per cent. 
At the annual meeting the chairman 
was concerned over the continuous rise 
in production costs, but although 
demand this year was described as being 
less intense than previously, he reported 
that sales in the current year were above 
last year’s corresponding level. 


British Aluminium Issue 


The new £1 ordinary shares of the 
British Aluminium Company have 
been dealt in at a premium of about 
Is 6d on the price of 58s at which two 
million shares are offered to the com- 
pany’s shareholders by way of rights. 
This fresh capital is required for the 
development of several of the group’s 
relatively new projects, notably the big 
Canadian undertaking which is expected 
to reach the first stages of production 
about the end of this year. In a 
circular to shareholders, the directors 
describe current trading results as 
satisfactory. They expect to maintain 
this year’s interim dividend at 4 per 
cent on the existing ordinary capital, 
and to be able to pay a final dividend of 
8 per cent (as for last year) on capital 
increased by the issue of new shares. 
The latter are at present nil paid, with 
30s payable by 6th September and the 
balance of 28s by 15th October. Mean- 
while they are transferable free of stamp 
duty and offer a prospective yield of just 
over 4 per cent at the all-in price of 
59s 6d. 


Other New Issues 


Holders of British Tabulating 
Machine £1 shares are to be offered 
early next month 800,000 new shares at 
33s. This is some 18s 3d below the 
market price of the existing shares, 
which were marked down by about 3s 
after the announcement. Duport, Ltd., 
who absorbed Revo Electric a year 
ago, announce an issue of nearly £2 
million 6 per cent debenture stock, 
of which £1 million has been allotted 
in exchange for Briton Ferry Steel 
debenture stock while the remainder 
is being placed privately. 


Newton Bros. Results 


The 2s ordinary shares of Newton 
Brothers (Derby), who have lately 
published their results for the twelve 
months ended in March, are quoted at 
about 4s 3d, showing a yield of over 9 
per cent on the basis of the 20 per cent 
distribution now declared. This is at 
the same rate as for the two previous 
years and is made up of a 123 per cent 
dividend and 73 per cent bonus. 
According to the preliminary figures, it 
is covered practically twice over by the 
net profit, which at £59,000 comes out 
some £8,000 below the level of 1955-56. 
In advance of the full report this con- 
traction was assumed to be the outcome 
of factors mentioned at last year’s 
meeting, when the chairman referred to 
the effects of keen competition 
aggravated by increases in labour and 
other costs. 


1957 = 
ad in 
yered 
ofits. 
vered 
4S 
in 
st 
3 
3 g 
0} 
‘ 
) 
| 
2 
‘ 


348 


REPORTS and DIVIDENDS 


Dubilier Condenser Co. (1925), Ltd. 
—The accounts for the year ended 31st 
March last show a profit, after meeting 
taxation and other charges,of £157,538, 
against £190,715 for the preceding 
year. To this is added £116,976 
brought forward making £274,514. 
The ordinary dividend is maintained 
at 30 per cent, £107,756 (against 
£155,000) is transferred to general 
reserve and £123,832 is carried for- 
ward. 

The directors recommend that 
£107,756 5s from the general reserve 
shall be capitalised and distributed 
to the ordinary shareholders in the 
form of one ordinary share for each 
two held. In order to _ provide 
ordinary capital for future issue, it 
is proposed to sub-divide and con- 
vert the 300,000 unissued Io per cent 
non-cumulative preference shares into 
3,000,000 Is ordinary shares and to 
increase the authorised capital from 
£650,000 to £750,000 by the creation 
of 2,000,000 Is ordinary shares. 

In his review of the year, the chair- 
man (Mr. F. H. McCrea), says that the 
value of the sales turnover was sub- 
stantially maintained at the previous 
year’s level in spite of adverse factors. 
In the earlier part of the year the 
“credit squeeze” caused an appre- 
ciable reduction in the demand for the 
company’s radio, television and elec- 
trical products, resulting in a further 
deterioration of prices, but there was 
a revival in the later months. In the 
meantime business from other sources 
almost offset the loss of sales turnover. 
Export sales increased. New designs 
of capacitors and new manufacturing 
methods are ensuring that the com- 
pany is able to compete successfully in 
world markets. 

A contract has been placed for a new 
building at Acton which will enable the 
company to extend its laboratory and 
development sections and provide 
modern canteen and welfare facilities. 
This will be financed from existing 
resources. The sales turnover for the 
first three months of the current year 
was slightly in excess of last year’s 
figure. Although the tendency is 
towards still lower selling prices it is 
expected that a satisfactory result will 
be achieved. 


Electrical Components, Ltd.—As 
already reported, the group trading 
profit for 1956-57 amounts to £259,776 
(against £252,117), the net profit, 
after taxation, etc., being £118,727 
(£120,024). General and contingencies 
reserves again receive £50,000 and 
£10,000, respectively. The final divi- 
dend of 73 per cent makes 12} per 
cent for the year on doubled capital 
(against 25 per cent on the smaller 
capital) and £120,451 (£138,613) 
carried forward. 

In his chairman’s review, Mr. L. S. 
Seccombe says that last year there was 
a further increase in the turnover of 
the group, making it another record. 


Higher profits tax on dividend distri- 
butions, however, resulted in a slight 
decrease in the net profit. As regards 
the current year, the chairman says it 
is clear from the four months which 
have elapsed that the pattern of last 
year has been followed, leading to the 
hope that the company may achieve 
equally successful results. 


George Kent, Ltd., report a group 
trading profit for the 53 weeks to 
30th March last of £648,474 (against 
£541,482 for the previous year). To 
this is added £1,688 investment income 
(£997 in 1955-56, with £15,000 tax 
over-provided). After allowing for 
depreciation, pensions, taxation, etc., 
the net profit amounts to £160,946 
(£161,423). Besides the 12 per cent 
final dividend a 2} per cent bonus is 
paid, making the total distribution for 
the year 173} per cent (against 15 
per cent). Reserves receive £61,000 
(£41,000), £4,776 (£4,580) is applied 
to debenture redemption and £397,646 
(£385,273) is carried forward. 


Newton Brothers (Derby), Ltd., 
report trading profits for the year 
ended 31st March last of £144,301 
(against £161,759 for 1955-56), to 
which is added £20,163 (£10,682) from 
investment income. Taxation requires 
£76,665 (£77,972) and the net profit is 
£58,668 (£67,135) plus tax refunds 
and over-provisions of £2,100 (nil). 
Reserve for replacement of fixed assets 
receives £25,000 (£9,240) but there are 
this year no additions to research and 
development reserve and staff pension 
fund, which last year received £20,000 
and £2,000, respectively. The balance 
carried forward is £50,026 (£46,052). 
Meeting: 7th October. 


Hilger & Watts, Ltd., are again 
paying an interim dividend of 3 per 
cent but on capital increased by a one- 
for-three “rights” issue. The board 
states that trading results for the cur- 
rent year to date are satisfactory, and 
the order book remains at a high level. 

The Nigerian Electricity Supply 
Corporation, Ltd., reports a profit for 
the year to 28th February last of 
£144,512, as compared with £141,870 
for 1955-56. Taxation requires 
£70,724 and the net profit is £73,888. 
General reserve receives £25,000 and 
the dividend for the year is unchanged 
at IO per cent with a final payment of 
6 per cent. The balance carried 
forward is £48,986 (against £46,178 
brought in). 

Christy Bros., Ltd.—Although the 
group net profit fell from £30,193 in 
1955-56 to £23,930 in 1956-57 the 
ordinary dividend is maintained at 74 
per cent. 

Desoutter Bros. (Holdings), Ltd., 
have declared an unchanged interim 
dividend of 123 per cent. 

Engineering Components, Ltd., are 
paying an unchanged interim dividend 
of 23 per cent. 
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New Companies 


Anderson & Co. (Manchester), Ltd.— 
Registered 18th June. Capital £100. Elec- 
trical engineers and contractors, etc. Direc- 
tors: H. Anderson and Mrs. Jane Anderson. 
Regd. office: 98, Stretford Road, Man- 
chester, 15. 

W. G. Watling, Ltd.—Registered 14th 
June. Capital £3,000. Electrical engineers, 
etc. Directors: W. G. A. Watling and Mrs. 
Winifred R. Watling. Regd. office: 17, 
Canning Place, Liverpool, 1. 

E. E. Hail, Ltd.—Registered 28th May. 
Capital £100. Electrical contractors, elec- 
trical engineers, radio and television dealers, 
manufacturers and renters, etc. Directors: 
E. E. Hail and A. J. Cobb. Reg. office: 2, 
Hambrough Road, Southall, Middx. 

Woking Electrical Wholesale Suppliers, Ltd. 
—Registered 28th May. Capital £100. 
Directors: O. M. Davey and E. C. Davey. 
Regd. office: Hascombe, Brooklyn Road, 
Woking. 

Booths (Carlisle), Ltd.—Registered 23rd 
April. Capital £8,000. To acquire the busi- 
ness of electrical engineer and contractor, etc., 
carried on by L. R. Booth at Carlisle. Direc- 
tors: L. R. Booth, Mrs. Lilian Booth and 
G. B. Booth. Regd. office: 4,6 and 8, Lons- 
dale Street, Carlisle. 


Dixon & Wintersgill, Ltd.—Registered 17th 
April. Capital £1,000. Electrical engineers 
and general electrical installation contractors, 
radio engineers, motor engineers, etc. Direc- 
tors: J. Dixon and W. G. Wintersgill. Regd. 
office: 25, High Street, Morley. 


Meadowlight, Ltd.—Registered 30th April. 
Capital £5,000. Manufacturers of and dealers 
in fluorescent tubes and fittings, cold cathode 
control instruments, etc. E. Meadows is the 
first director. Regd. office: Natienal Bank 
House, 101-3, Baker Street, W.1. 

Broben Electric (Wholesale), Ltd.—Regis- 
tered Ist July. Capital £100. Manufacturers 
of and dealers in electrical goods of ~ kinds, 
etc. Directors: M. Brown and H. V. 
Benzimra. Regd. office: 52/54, High Holborn, 
W.C.1. 

Solartron Industrial Controls, Ltd.—Regis- 
tered 2nd July. Capital £1,000. To under- 
take and carry out all kinds of research in 
connection with industrial control and auto- 
mation, etc. Solicitors: Slaughter & May, 
18, Austin Friars, E.C.2. 


Bankruptcies 


R. Collier, lately trading at 4, The Cres- 
cent, Littleham, Exmouth, Devon, as a 
refrigeration and electrical engineer, formerly 
trading in partnership with another under the 
style of Collier & Slater at 4, The Crescent, 
Littleham, Exmouth, and 108, Victoria Road, 
Exmouth, as refrigeration and electrical engi- 
neers.—Receiving order made 26th July on 
debtor’s own petition. First meeting to-day 
(Friday) at 12, Pennsylvania Road, Exeter. 
Public examination 24th September at the 
Castle, Exeter. 

J. J. Glover, 24, Market Place, Reading, 
electrical contractor.—Application for dis- 
charge to be heard on 26th September at 
The Assize Court, Forbury, Reading. 

G. W. Gould, formerly carrying on busi- 
ness at Hillington, Norfolk, as an electrical 
contractor.—Public examination 12th Septem- 
ber at the Court House, London Road, King’s 
Lynn, Norfolk. 

H. P. Merken, electrical contractor, 22, 
Petherton Road, Highbury, London, N.5.— 
Public examination, 11th October, at Bank- 
ruptcy Buildings, Carey Street, London, 


P. E. F. Huet, radio and television engineer, 
trading as Huet & Whatling, 140, Trafalgar 
Road, Portslade, Sussex. —Third dividend of 
od in the £ to-day (Friday) at the 
offices of A. E. Orbell & Co., 7, Old Steine, 
Brighton, 1. 

A, Le’N. Williamson, Sandringham Hotel, 
Hope Road, Shanklin, I.0.W., hotel proprietor 
and electrical engineer. —First and final 
dividend of 1s 113d in the £ payable $th 
September at 21, The Avenue, Southampton. 
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° FOR GENERAL INDUSTRIAL USE 
1; 
Pa OTTERMILL H.R.C. Fused Switches comply with the 

; relevant sections of BS.2510/1954 and BS.861/1955 and units have 
<P been successfully tested at an ASTA proving station for 35 MVA making 
n- capacity. They are suitable for service on 660 volt A.C. circuits. A parallel 
motion quick-make and quick-break mechanism is employed. Contacts are of 
os the ‘M’ clip and ‘ Knife blade’ type, with all fixed current carrying parts fully 
protected by insulating shrouds and phase barriers. 

n, Available in six current ratings, 60 to 500 amps. 

" AVAILABLE FROM STOCK WRITE FOR CATALOGUE FS 601 

I, 

OTTERMILL SWITCHGEAR LTD 
h ge ae SALES OFFICE: | VICTORIA STREET LONDON SWI 
Telegrams : BUSBAR SOWEST 


Telephone: ABBEY 5095/6 


WORKS: THE OTTERMILL OTTERY ST. MARY DEVON TELEPHONE: OTTERY ST. MARY 264 TELEGRAMS: BUSBAR OTTERY ST. — 


Our 
organisation 
is at your 
disposal 


Main Works: STONHOUSE 


Branch Works: 
219 Blackfriars Road, S.E.1. 
OFFORD STREET WORKS, N.1. 


STREET, 


S.W.4 


Waterloo 4572 


North 4031 
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BURDETTE & CO. LTD. 


Electrical and Mechanical Engineers and Contractors 


Head Office: 
150 CLAPHAM MANOR STREET 


LONDON, S.W.4 
MACAULAY 4555 (P.B.X.) 


BURDETTES 


Electrical Services 
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NEW PATENTS 


Electrical Specifications Recently Published 


1953 

898. Postmaster General.—Pulse distribu- 
tion systems. Ist January, 1954. (781916.) 

4105. Standard Telephones & Cables, 
Ltd.—Multiple telegraph signal regenerators. 
5th February, 1954. (781901.) 

23285/6. Telephone Manufacturing Co., 
Ltd.—Electromagnetic devices. 24th August, 
1954. (781851/2.) 25185. Telephone sys- 
tems and apparatus. toth September, 1954. 
(781853.) 

27076. Philco Corporation.—Cathode-ray 
tubes. 2nd October, 1953. (78191T.) 
27549. Cathode-ray tube systems. 7th 
October, 1953. (781912.) 

30211. General Railway Signal Co.— 
Electromagnetic relays. 2nd November, 
1953. (782013.) 

34900. McIntosh, J. S., and Worbovs, 

A.—Electric switch mechanisms. 14th 
December, 1954. (Cognate application 
21138, 20th July, 1954.) (781971.) 


1954 

381. Philco Corporation.—Cathode-ray 
tube apparatus. 6th January, 1954. (781913.) 

3150. Automatic Telephone & Electric 
Co., Ltd.—Electrical signalling systems. 
27th January, 1955. (781854.) 

3433. Standard Telephones & Cables, 
Ltd.—Sonic delay lines. 5th February, 1954. 
(Divided out of 781901.) (781902.) 

5736. Walton, J. H. D.—Apparatus for 
testing electrical circuits. 28th February, 
1955. (782017.) 

10367. British Dielectric Research, Ltd. 
—Manufacture of electric capacitors. 7th 
April, 1955. (781763.) 

13142 and 14431. Standard Coil Products 
Co., Inc.—Tuning means operable at ultra 
high frequencies. 5th and r1ith May, 1954. 
(781857 /8.) 

13384. English Electric Co., Ltd.—Con- 
trol gear for steam turbines. 6th May, 1955. 
(Cognate applications 17955, 18th June, 1954, 
and 32090, 5th November, 1954.) (781764.) 

13723. Philco Corporation.—Cathode-ray 
tube systems. 11th May, 1954. (781914.) 

20816. Siemens Bros. & Co., Ltd.— 
Mechanism for use as a timing device in the 
metering of telephone calls. 14th October, 
1955. (782019.) 

21834. Electric & Musical Industries, 
Ltd.—Colour television transmitting systems 
and receivers therefor. 15th July, 1955. 
(781878.) 

29081. General Electric Co., Ltd.— 
Devices for guiding and holding wire, thread 
and the like. 11th October, 1955. (781926.) 

32609. National Research Development 
Corporation. — Waveguide/coaxial  trans- 
mission line transformers. t1oth November, 
1955. (781882.) 

34952. Cass & Phillip, Ltd.—Electrically 
driven chronometric balance mechanisms. 
4th August, 1955. (781781.) 

35837. General Electric Co., Ltd.—Elec- 
tric filter arrangements. 30th November, 
1955. (781883.) 

36405. Fordham Pressings, Ltd.—Fencing 
post insulators for supporting electric fencing 
wire. 15th December, 1955. (781933.) 

36469. Philips Electrical Industries, Lid. 
—Devices embodying semi-conductors. 16th 
December, 1954. (781884.) 

37827. Philips Electrical Industries, Ltd. 
—Systems for automatically measuring and 
controlling physical quantities. 31st Decem- 
ber, 1954. (781785.) 

1955 
822. Jones, A. L. Phipps--—Recording of 
radar signals. 11th January, 1956. (781886.) 

1066. National Research Development 

Corporation. —Electrical devices using the 


Johnsen-Rahbek effect. sr1th April, 1956. 
(781990.) 

1467. Marconi’s Wireless Telegraph Co., 
Ltd.—Valve amplifier circuits for phase- 
amplitude characteristic correction. 28th 
September, 1955. (781887.) 

1509. __Elektro-Mechanik Ges.—Control 
arrangement for an electromagnetic switch. 
18th January, 1955. (781934.) 

5820. Rushworth, D.—Electrically driven 
apparatus movable along the ground, for 
example a land dredger. 22nd May, 1956. 
(781792.) 

6338. General Electric Co.—Manufacture 
of p-n junction devices. 3rd March, 1955. 
(Addition to 752457.) (781795.) 

General Electric Co.—Electron- 
discharge devices. 6th April, 1955. (781801.) 

18340. Western Electric Co., Inc.— 
Apparatus for moulding plastic material 
around wires in the manufacture of switch 
parts of multi-contact electromagnetic relays. 
24th June, 1955. (782000.) 

18356. General Electric Co.—Semi-con- 
ductor devices and methods for fabricating 
same. 24th June, 1955. (782035.) 

20132. Philips Electrical Industries, Ltd. 
—Electron microscopes and testing electron 
lenses. 12th July, 1955. (781815.) 

20202. Minister of National Defence of 
Canada.—Long distance radio communica- 
tion system. 12th July, 1955. (781816.) 

20404. National Cash Register Co.—Elec- 
trical apparatus for reducing the access time 
for a storage register. 14th July, 1955. 
(781817.) 

20586. Vapor Heating Corporaticn.— 
Electronically rebalanced temperature sensing 
bridge. 15th July, 1955. (782001.) 

22940. Hazeltine Corporation.—Switching 
circuit for a two-mode synchronising system 
in a colour television receiver. 9th August, 
1955. (781893.) 


The numbers under which the specifications will be printed and abridged are given in parentheses. Copies of any specification (3s 6d 
each including postage) will be obtainable after 28th August from the Patent Office, 25, Southampton Buildings, London, 2 


23975. Philips Electrical Industries, Ltd. 
—Transistor amplifiers. 19th August, 1955. 
(732038.) 

24589. General Railway Signal Co.— 
Electromagnetic relays. 26th August, 1955. 
(781823.) 

25340. Kokusai Denshin Denwa Co., Ltd. 
—Electric circuits. 2nd September, 1955. 
(782004.) 

26885. General Electric Co.—Method of 
coating the end turns of stator members for 
dynamo-electric machines. 2oth September, 
1955. (782040.) 

28402. Telefonaktiebolaget L. M. Erics- 
son.—Condensers. sth October, 1955. 
(782041.) 

33057. Telefunken Ges.—Signal genera- 
tors for multiple frequency transmitters. 18th 
November, 1955. (782085.) 

34570. Standard Telephones & Cables, 
Ltd.—Electromechanical resonator com- 
prising a magnetostrictive member. 2nd 
December, 1955. (782008.) 

34808. Hazeltine Corporation.—Variable 
delay system. 5th December, 1955. (782045.) 

36341. General Electric Co.—Enclosures 
for electrical devices. 19th December, 1955. 
(782046.) 


1956 

1416. Philips Electrical Industries, Ltd. 
—Colour television picture tubes. 16th 
January, 1956. (781838.) 

3815. Licentia Patent-Verwaltungs-Ges. 
—Winding bar for electrical machines. 7th 
February, 1956. (782048.) 

8314. Western Electric Co., Inc.—Appar- 
atus for shaping electromagnetic wave-guides. 
16th March, 1956. (782090.) 

26606. Automatic Telephone & Electric 
Co., Ltd.—Electrical signalling systems. 
27th January, 1955. (Divided out of 
781854.) (781856.) 


TRADE MARK 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 31st August: 

AEG. No. 745,215. Class 6. Metallic 
materials for railway tracks and metallic parts 
for use in the suspension of trolley wires for 
electric railways. A E G. No. 745,216. 
Class 7. Electric generators, electric motors 
(not for land vehicles), steam engines (not loco- 
motives), steam turbines, gas turbines, com- 
pressors, welding machines,  electrically- 
operated machine tools and _ electrically- 
operated brakes, being parts of machines. 
AEG. No. 745,217. Class 10. X-ray appa- 
ratus, and parts and fittings. AEG. No. 
745,218. Class 11. Incandescent lamps, arc 
lamps, mercury vapour lamps (not for medical 
or surgical purposes), and installations for 
lighting, lamp fittings, and electric ventilating 
installations. AEG. No. 745,220. Class 17. 
Materials for electrical insulation.—Allgemeine 
Elektricitats-Gesellschaft, Berlin-Grunewald, 
Germany. Address for service, c/o Matthews, 
Haddon & Co., 31-32, Bedford St., W.C.2. 

COMPTOMETER. No. 765,003. Class 7. 
Electric motors (not for land vehicles).— 
Comptometer Corporation, Chicago, U.S.A. 
Address for service, c/o Stevens, Langner, 
Parry & Rollinson, 5 to 9, Quality Court, 
Chancery Lane, London, W.C.2. 

RCA (design). No. 753,289. Class 9. Sound 
recording and reproducing instruments and 
apparatus, etc.—Radio Corporation of America, 
New York, U.S.A. Address for service, c/o 
A. M. & Wm. Clark, Quality House, Quality 
Court, Chancery Lane, London, W.C.2. 

Vesur. No. 754,514. Class 9. Electro- 


APPLICATIONS 


technical and signalling apparatus, cinemato- 
graphic and radio apparatus, loudspeakers, etc. 
—Veb Zeiss Ikon Dresden, Germany. Address 
for service, c/o Matthews, Haddon & Co., 
31-32, Bedford Street, Strand, London, W.C.2. 

FINNODE. No. 762,684. Class 9. Electric 
current rectifiers made of metal.—Westing- 
house Brake & Signal Co., Ltd., 82, York Way, 
King’s Cross, London, N.1. 

OMEGA (design). No. 763,840. Class 9 
Electric flat irons, vacuum cleaners, polishing 
apparatus for domestic use, welding apparatus, 
bell systems, electric blowers, electric cigar 
lighters and transformers.—Veb Electrowarme 
Altenburg, Altenburg, Germany. Address for 
service, c/o Matthews, Haddon & Co., 31-32, 
Bedford Street, Strand, London, W.C.2. 

VACETTE. No. 764,522. Class 9. Electric 
vacuum cleaners.—Pifco, Ltd., Pifco House, 
Watling Street, Manchester, 4. 

No. 764,818 (design). Class 9. Radio, tele- 
vision, telegraphic and telephonic apparatus 
and instruments; instruments for inspectional 
control; measuring apparatus, etc.—Cosmo- 
cord, Ltd., Eleanor Cross Road, Waltham 
Cross, Herts. 

No. 750,968 (design). Class 11. Electric 
lighting fittings made of wrought iron.—G. R. 
Parry, trading as the Black Swan Forge, Black 
Swan Yard, Silver Street, Wakefield, Yorks. 


VAPOLETTE. No. 762,233. Class 11. Elec- 
trically heated caps for use in hairdressing 
and hair drying appliances (not machines).— 
Indola, N.V., Netherlands. Address for ser- 
vice, c/o E. N. Lewis & Taylor, Berridge 
Street Chambers, 4, Berridge Street, Leicester. 
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Work 


CONTRACTS OPEN 


Where ‘* Contracts Open” are advertised in 
our ** Official Notices” section the date of 
the issue is given in parentheses 

Acton.—Borough Council. Street lighting. 
(See this issue.) 

Atherstone. — R.D.C. oth September. 
Trunk road lighting. (See this issue.) 

Australia. — P.M.G’s Department, Mel- 
bourne. 1st October. Electrical indicating 
and measuring instruments. (E.S.B. 19450/ 
57. Ten/27438.)* 

15th October (extension of closing date from 
toth September). Coaxial cable system. 
(E.S.B. 17461/57. Ten/27067A.)* 

Azores.—Federation of the Municipalities 
of Sao Miguel. Equipment for hydro-electric 
power stations, transmission lines, sub- 
stations and distribution networks. (E.S.B. 
19778/57. Ten/27513.)* 

Belgian Congo.—Ministry of Colonies, 
Brussels. 5th September. 27 electric re- 
frigerators. (E.S.B. 19714/57. Ten/27537.)* 

British East Africaa—Municipal Board of 
Mombasa. st September. Street lighting 
equipment. (E.S.B. 19614/57. Ten/27463.)* 

Chile.—Directorate General of Supply, 
Santiago. 16th September. Telegraph and 
telephone cables, 10-15 kVA generating set, 
telegraph tools and tele-typewriters. (E.S.B. 
19162/57. Ten/27453.)* 

Durham.—County Council. Electrical 
installations in schools. (See this issue.) 

India.—Government of Mysore Stores 
Purchase Committee, Bangalore. 31st August. 
Insulators and tension sets. (E.S.B. 19574/57. 
Ten/27451.)* September. 33 and 
11 kV transmission line materials. (E.S.B. 
19575/57. Ten/27467.)* 

Controller of Purchase and Stores, Damodar 
Valley Corporation, Alipore, Calcutta. 31st 
August. Twelve 132 kV and seven 33 kV out- 
door power circuit breakers. (E.S.B. 19641/ 
Ten/27473.)* 

Damodar Valley Corporation. 13th 
September. Distribution switchboard. (See 
this issue.) 

Heavy Electricals Private, Ltd., Bhopal. 
16th October. 3,000 kW _ turbo-alternator, 
two 40,000 lb/hr boilers, coal and ash hand- 
ling plant, etc. (E.S.B. 19718/57. Ten/ 
27483.)* 

India Supply Mission, Washington, D.C. 
16th September. 200 2 kW petrol-engine 
generating sets. (E.S.B. 19951/57I.C.A. 
Ten/27523.)* 

Director General of Supplies and Disposals, 
New Delhi. 3rd September. Conduits, 
couplers, tees, saddles, bends, elbows and 
junction boxes. (E.S.B. 19818/57. Ten/ 


27498.)* 
Iran.—Ministry of War, Tehran. 8th 
October. Central heating installation. 


(E.S.B. 18967/57. Ten/27429.)* 

Iraq.—Development Board and Ministry of 
Development. 14th October. Transformers, 
switchgear and accessories for Basrah power 
station. (E.S.B. 19606/57. Ten/27462.)* 

Municipality of Kirkuk. 5th November. 
Electrical and air conditioning installations, 
Sirwan Hotel. (E.S.B. 19607-8/57. Ten/ 
27448-49.)* 

Italy.—-Ministero della Difesa-Aeronautica, 
Rome. 15th October. Electrical work at an 
airfield. (E.S.B. 19891/57. Ten/27502.)* 

London.—Wandsworth Borough Council. 
4th September. Electrical work at Tooting 
depot. (See this issue.) 

New Zealand.— Christchurch Electricity 
Department. 3rd September. 25 miles of 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


p.v.c. insulated aerial cable. (E.S.B. 19427/ 
57. Ten/27428.)* 

Director-General (Stores Division), General 
Post Office, Wellington. 20th September. 
Capacitors. (E.S.B. 19430/57. Ten/27459.)* 

Northern Ireland.—6th September. Elec- 
trical installation at proposed new inter- 
mediate school for girls, Somerton Road, 
Belfast. Colum McNally, consulting engi- 
neer, 143, Royal Avenue, Belfast. oe 

Pakistan.—Posts and Telegraphs Depart- 
ment. 3rd September. Jacks for telephone 
switchboard. (E.S.B. 19709/57. Ten/ 
27492.)* 7th September. H.f. radio tele- 
phone equipment. (E.S.B. 19706/57. Ten/ 
27506.)* oth September. Air conditioning 
equipment for telephone exchange. (E.S.B. 
19773/57. Ten/27491.)* 14th September. 
Emergency radio sets. (E.S.B. 19707/57. 
Ten/27490.)* 

Skelton and Brotton (Yorks).—U.D.C. 
Electrical wiring of 12 houses at Skelton. 
es Council Offices, Skelten-in-Cleve- 
and. 

South Africa.—Union Tender and Supplies 
Board. 5th September. Transmitter/re- 
ceivers, connectors and_ cable. (E.S.B. 
19759/57. Ten/27500.)* 

Southgate. — Borough Council. 29th 
August. Electrically driven metal baling 
press. Borough engineer, Town Hall, 
Palmers Green, London, N.13. 

Spain.—Hidroelectrica, $.A., Hermosilla 1, 
Madrid. 30th August. One 60 MVA, 11 kV 
synchronous compensator and three 230 kV, 
5,000 MVA, three-phase circuit-breakers. 
(E.S.B. 19677/571.C.A. Ten/27478.)* 

Swinton and Pendlebury. — Borough 
Council. sith September. Sodium street 
lighting. (See this issue.) 

Workington. — Borough Council. 11th 
September. Street lighting installation. (See 
this issue.) 

York.—City Council. 23rd September. 
Three electrically operated main pumps and 
one sump pump, with motors, automatic 
switchgear, etc., for Acomb-Naburn main 
sewerage scheme. Charles J. Minter, city 
engineer, 7, St. Leonard’s Place. 


ORDERS PLACED 


Dagenham.—Highways and Works Com- 
mittee. Electrical work, Marks Gate Estate 
(£35219).—Evans & Shea. 


Lancashire. — Education Committee. 
Renewal of the electrical installation at Lan- 
caster Storey Institute (£5,062).—Simpsons 
(Lancaster). Renewal of installation at Rad- 
cliffe St. Thomas’s C.E. (Aided) School 
(£1,025).—Brindle & Kirby. 

Leeds.—City Council. Recommended: 
Electrical installation work at the new blind 
persons’ hostel at Moortown (£2,320).— 
Vallance & Davison. 


Newcastle-on-Tyne. — Regional Hospital 
Board. Electrical installation at new treat- 
ment rooms at St. George’s Hospital, Morpeth 
(£2,490).—Devereux, Moodie & Co. Elec- 
trical work at a new X-ray department and 
operating theatre at Ashington Hospital 
is Electrical & Engineering 

0. 


Stockport.—Corporation. | Recommended. 
Electrical installation work, Stage 3, at the 
Town Hall (£3,510).—Coogan & Law. 


Stoke-on-Trent.—City Council. Recom- 
mended. Electrical installations in 123 houses 
at Heathcote Road, Longton (£2,822).—H. E. 
Charlesworth. 

Wolverhampton. — Corporation. Recom- 
mended. Lift installation at the new retail 
market (£9,810).—Bennie Lifts. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuractes 
Soul be reported to the Editors 

Alfreton.—Factory for Alfreton Knitting 
Mills, Ltd.; Warden & Dean, architects, Mans- 
field Road, Sutton-in-Ashfield. 

Amble.—Houses (37), Links estate; T. B. 
Adamson, U.D.C. surveyor. 

Aylesbury.—Factory extension; Mourton, 
Ltd., Griffin Lane. 

Barking.—Dwellings (403), Thames View 
estate; Carlton Contractors, Ltd., 15, Ling- 
field Crescent, London, S.E.9. 

Bexley.—Technical school for boys, East 
Rochester Way; C. J. Mann & Son, chartered 
surveyors, 25, Bedford Row, London, W.C.1. 

Bolton.—Bakery, Manchester Road; War- 
burtons, Ltd., bakers and confectioners, Back- 
o’-th’-Bank, Bolton. 

Bracknell.—Dwellings (310), East Hamp- 
stead area; Bracknell Development Corpora- 
tion, Farley Hall, Binfield. 

Coniston. — County secondary school 
(£96,096); county architect, Fishergate Hill, 
Preston. 

Cuckfield.—Houses (36), Hurstpierpoint, 
for R.D.C.; A. Hutchings, surveyor, Boltro 
Road, Haywards Heath, Sussex. 

Dorking.—Maisonnettes and flats (36), 
Goodwyns Farm estate; Clifford Culpin & 
Partners, architects, 39, Doughty Street, 
London, W.C.1. 

Huyton-with-Roby.—Houses (111), Moss- 
croft Farm estate; U.D.C. surveyor, Derby 
Road, Huyton, Lancs. 

Merthyr Tydfil.— Dwellings (225), Gurnos; 
borough surveyor. 

Oxford.—Selective secondary school for 
girls in Gipsy Lane, WHeadington; city 
architect. 

Pensnett.—Office block; Gibbons Bros., 
Ltd., Lenches Bridge Works. 

Peterlee——Houses (135), Acre Rigg, for 
Peterlee Development Corporation; John 


Twiname, Ltd., builders, Cockermouth, 
Cumberland. 
Redditch.—Rebuilding works, Clarkes 


(Redditch), Ltd., Prospect Hill; Wheeler & 
Mansell, Ltd., builders, Lime Street, 
Evesham. 

Seahouses.—Fire station; county architect, 
Newcastle-on-Tyne. 

South Shields.—Occupational centre at 
Oakleigh and extensions to transport depot 
(£40,000); J. Reid, borough engineer. 

New factory; Elsey & Gibbons, Maxwell 
Street. 

Houses (104), Whiteleas; John Twiname, 
Ltd., builders, Cockermouth, Cumberland. 

Spennymoor.—Houses (149), Middlestone 
Moor, for U.D.C.; Gray & Partners, archi- 
tects, Camden Street, North Shields. 

Staveley.—Houses (116), Inkersall Green 
estate; U.D.C. surveyor, Lowgates, Staveley, 
Chesterfield. 

Stockton-on-Tees.—Additions to William 
Newton Secondary Girls’ School; borough 
architect, 28, The Square. 

Tow Law (Co. Durham).—Houses (28), 
North Cottages; U.D.C. surveyor. 

Twickenham.—Flats (24), Staines Road; 
H. B. Kingston, Ltd., 145, London Road, 
Kingston-on-Thames. 

West Hartlepool.—Fire station; houses 
(114); A. G. Sinclair, borough architect. 

Whitley Bay.—Houses (120), Monkseaton 
estate; William Stockdale, architect, 73, 
Howard Street, North Shields. 
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Tudor specialize in the design and supply of batteries and CALDER HALL ‘A’ 
allied equipment for atomic energy establishments. Contracts 

for battery equipment include 240V Station batteries, 110V CALDER HALL ‘B’ 
Switch Closing batteries, 50V Tripping batteries and 50V CHAPEL CROSS 
Control batteries complete with charge and control equipment DOUNREAY 


and distribution boards for each of these Power Stations — 


Supplied under sub-contract from A. Reyrolle & Co. Ltd; The English Electric Co. Ltd; 
Brush Electrical Engineering Co. Ltd (a member of the Brush Group) T.159 


187 VICTORIA STREET, LONDON SW1 TELEPHONE: TATE GALLERY 0307 
Telephone: Ashton-under-Lyne 1651 


THE TUDOR ACCUMULATOR COMPANY LTD, 
Works: Dukinfield, Cheshire. 
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VITREOUS 
Birch | ENAMELLED 
RESISTORS 


REGISTERED TRADE MARK 


FERRULE END TYPE 
(JOINT SERVICE - TYPE APPROVED) 
9 SIZES—10 to 250 WATT 


Fuly former, 80/20 
nickel chro igh rating, liberal 


Safety 


WIRE END TYPE. 7 SIZES—1} to 30 WATT 


5% 


TYPE > 


into equipment. 
Write for list no. VE 190 


Birch 


H. A. BIRCH & CO. LTD. 
WOOD STREET, WILLENHALL, STAFFORDSHIRE 


Telephone WILLENHALL 494 - 495 - Grams WILOHM WILLENHALL 
LONDON OFFICE: 1-5 NORTHOLT ROAD, HARROW, MIDDLESEX 
BYRon 5120 


WARMEX 
ELECTRIC “CENTRAL” HEATING RADIATORS 


Just plug into any suitable power point. No installation 
costs or maintenance. Light and portable (total weight 
23ib). Floor or wall mounting. Contain no oil or 


other liquid which might leak. Easy-to-clean stove 
enamelled bronze hammer finish. Permanently encased 


long life element (IkW). SIZE 39" x 27 


Standardised unit construction permits any number of close fitting radiators to 
be assembled to form a large heating surface. 


PRICE £9. 18s. Od. (including P.T.) 


Complete with 6ft. flexible and wall brackets. 


WARMEX LTD., Cambridge = 
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ELECTRIX 
VACUUM CLEANERS 


With up the stairs skid £20 (plus tax) 
Other models from £11.15 .0 (plus tax) 


ELECTRIX 
FLOOR POLISHER 


Price (plus tax) 


ELEGTRIX 
SPRAY UNIT 


Price £9.7.0 (No tax) 


C and R THERMAL FLASHERS 


OF ALL TYPES 
ALL STANDARD 
VOLTAGES 
Suitable for Window 
Displays, Signs, etc. 
Simple to install 
Effective in operation 

Low cost. 


Obtainable from 
all Wholesalers 


C and R FLASHERS LTD., 42 Thames Street 


Hampton, Middlesex Phone: MOlesey 4576 


SQUARE D 
CONTROL 
Distributors 


KEMPSTON ELECTRICAL (€O. LTD. 


KEMPSTON, BEDFORD. Phone: Kempston 2358 


CONTROL PANELS 
and SPARE PARTS for 
AMERICAN CONTROLS 

Srl 


Eu 
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DIRECT CURRENT 


from a.c. mains 


e 
e 
e 
e 
e 
e 
e 
e 


GERMANIUM rectifier equipments can now be 
offered for a.c./d.c. conversion where 
the superior efficiency and reduced bulk 


offer advantages for 
d.c. outputs above 25 kW. 


WESTINGHOUSE Offer this new rectifier to 
the Electrical Industry backed by 

thirty years’ experience with copper oxide, 
selenium and new germanium rectifiers. 


Details of 
germanium rectifier equipments 


from:— 


Westinghouse Brake & Signal Co. Ltd. 


( Dept. E.R.20) 
- 82 York Way, King’s Cross, London N.1 
76 Tel.: TERMinus 64382 


Westinghouse rectifiers are on show at the Engineering, 
Marine, Welding and Nuclear Energy Exhibition, Stand No. 15, 
Grand Hall, Olympia, August 29 — September 12, 1957 


| 
4 
| | 
| 


Practically - priced 
household appliances that every housewife 
needs—these are the things S.A.M. is developing and 
promoting to boost your sales ! 
Tie-in with this hardworking division of the famous 
Kenwood organisation by arranging special counter 
and window displays—and by always having enough 
stock to meet the growing demand. 


steam away to profit with 
STEAM-O-MATIC 


The steam or dry iron that fills 
from the tap. Staybrite Stainless 
steel inside and out. It heats fast 
and stays hot—offers your custo- 
mers easier quicker ironing and 
pressing than ever before. 


Voltages 100/ 
110 200/220 
230/250 (A.C. 


 all-aboard with 
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ACTIVAIR 


It’s the heater that has everything. 
Cheap to run, light to carry—it spreads 
warm or cool air anywhere. And incorp- 
orates the clever Air-Fresher cell too. 
No wonder you'll sell Activair all year 
round! 


In four gay tone-in colours. 
Voltages 200/220 230/250 (A.C. only) 


make way for 
MINOR>DE-LUXE 


_the portable food 

mixer with the 

big perfor- / j, No wonder it’s a fast mover. On its 
mance an (y, streamlined stand or used as a 
kitchen, Minor de the best- 
Voltages! 00/ value-for-money mixer on the 


market. Voltages 100/125 200/250 


only) (A.C./D.C.) 
KENWOOD MANUFACTURING CO. LTD. (Small Appliances Marketing Division) WOKING, SURREY 


THREE PHASE OPEN TYPE. 5 K.V.A.-50 K.V.A. 


Full Catalogue on request :— 


HONYWOOD RD., BASILDON, ESSEX 
Telephone: Basildon 20491/3 


Insist on 5 V.A.-100 K.V.A. 
T TRANSFORMERS 
ele We AND CHOKES 


The TRANSFORMER & ELECTRICAL CO. LTD. 


TOROSTATS 


Toroidally Wound Potentiometer-Rheostats 


Torostats are a particularly robust form of 
vitreous enamelled toroidal potentiometer on a ceramic 
base. This construction gives great mechanical strength 
and good heat dissipation. Cressall contact brush design 
ensures perfect contact with negligible wear. 


made by 


THE CRESSALL MANUFACTURING COMPANY LIMITED 
(A subsidiary of The Expanded Metal Co. Ltd.) 

ECLIPSE WORKS + TOWER STREET - BIRMINGHAM 19. Telephone: Aston Cross 2666 

LONDON OFFICE: BURWOOD HOUSE - CAXTON STREET « S.W.I. Telephone: ABBey 7766 
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A fine example of 
machine shop lighting 
by Revo “‘ Trufolite”’ 
fluorescent _ fittings, 
suspended in contin- 
uous lines. 


fitting for mines. 


Full details and prices are 
available on request. 


Revo certified flameproof 


LIGHTING 
FITTINGS 


REVO ELECTRIC CO. LIMITED, TIPTON, STAFFS, ENGLAND 


Telephone : Tipton 2828 
Branches at—London* Glasgow * Manchester *Leeds *Newcastle-on-Tyne Cardiff* Dublin *Belfast 


A comprehensive lighting service for industry ¢ ¢ ¢ 


OR close on half a century the Revo Electric Co. Ltd., has 
specialised in the design and production of lighting fittings to 
meet the varying needs of industry ; with the result that, to-day, the 
range includes units suitable for the efficient illumination of 
factories - Offices - Mines - Chemical plants - Railways - Ships - 
Sports grounds - Marshal- 
ling Yards etc. 


The company’s staff of 
lighting engineers is avail- 
able for assistance in the 
preparation of schemes or 
to advise on any lighting 
problem. 


Revo medium beam 
flood-light fitting. 


Revo aluminium die-cast 
bulkhead fitting. 


Telegrams : Revo Tipton 
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Twice as good... 
twice as quick... 

when you wire with 
CRADLECLIP 


reduce 
wiring time 
by half 


with 


The revolutionary new wiring system . . . 


Two simple movements and Cradleclip is truly fixed, look at these advantages 
quickly, efficiently and neatly! The Insuloid Cradleclip 
system is rapidly becoming standardised by more and more 
Companies of international standing. Cradleclip, whilst 
being extremely simple in operation, sacrifices no point of 
technical efficiency and is suitable for service in all climatic 
conditions with a temperature range of —60°C to + 100°C. 
Cradleclip is another Insuloid contribution to progress in 
the electrical industry. We would be pleased to send you 
fully descriptive literature telling you all about the 
Cradleclip revolutionary wiring system on request. 


these other Insuloid products will interest you 


Brings a new high speed and simplicity to wiring. 
Makes wiring systems neater and more compact. 
Completely insulated and suitable for all climates. 
Wiring amendments made with the utmost ease. 


Electrical and mechanical security assured under all 
conditions. 


Substantially reduces wiring costs. 


[Pd 


FLEXIGUARD 
cable trunking 


| { Developed for 
cubicle-to-door 
wiring protection 
| | and speed of in- 
stallation. Simple 
| to fix and an obvious 
aid to wiring prob- 

| lems. 


SAS Adjustable Saddles 


‘The quickest, most convenient, most 
versatile and economical cable fixing 
known. The Insuloid AS Adjustable 
Saddles accommodate cables of any 
diameter. type and combination, to 
provide complete security with re- 
duced time and costs. Made i in the 
highest grade nylon for immense 
strength. high insulation and anti- 
corrosion and electrolytic action. 


NX, X & CY Clips 


The well known 
Insuloid range of 
cable clips in nylon 
and PVC. For long 
Service, anti-corro- 
sive non-chafing 
and very economi- 
cal. 


SAS single screw fixing 
Adjustable Saddles 


Another Insuloid quick fix. efficient 
time saving system. Designed with 
a slotted boss for engaging in slots in 
standard cable racking. Extremely 
economical and proved in service. 


Ring lock Bush 


Snap action. quick lock- 
ing. Will not come out 
after fixing. Simple 
finger action, instant 
assembly for complete 
security in service. Non- 
metallic. high dielectric, 
fully tropical, approved 
all services. 


Insuloid products for greater cable fixing efficiency 


INSULOID MANUFACTURING COMPANY LTD. 


Sharston Works, Leastone Road, Wythenshawe, Manchester 


Fully descriptive literature 1s now available for the complete range 


Bus Bar Insulation 


Shrunk-on hard 
lastic sleeving 
rings immediate 
savings in cost, time 
and production 
with increased 
efficiency and 
safety. Provides 

permanent _dielec- 

tric non-ageing and 
‘non-tracking”’ 
protection. 


of Insuloid time saving products, and copies will be promptly 


Sent at your request. 


Telephone: Wythenshawe 2842 & 3163 
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Not disturbed 
by normal voltage fluctuations 


THE NEW ‘ENGLIsH ELEcTRIC’? FREQUENCY INDICATOR has been developed 
especially to maintain a stable and accurate reading even at times of normal voltage 
fluctuations and despite the presence of harmonics in the supply voltage waveform. 
The extraordinary accuracy of these instruments ensures negligible error at nominal sup- 


ply voltage and an average error of less than .03% at the nominal supply voltage +10% 


ELECTRIC 


indicating mstruments 


Tre ENGLISH ELECTRIC CompPaANy LIMITED, MARCONI HOUSE, STRAND, LONDON, W.€.2 


Meter, Relay and Instrument Division, Stafford 
WORKS: STAFFORD °* PRESTON ° RUGBY . BRADFORD «+ LIVERPOOL + ACCRINGTON 
INS 
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OLYMPIA TO 
i SEE WHAT'S NEW! 


August 2910 Sgatember (2 


First floor Empire tall 
Phone Fultam 


K AIRFLEX DYNAMOMETER 
HYDROFLEX DRIVES (WITH NEW FLUID COUPLINGS) 


* 

3& INTERNALLY DRIVEN CONVEYOR PULLEY 

3 SHAFT MOUNTED WORM REDUCTION GEAR 

3& UNIVERSAL MOUNTING DOUBLE REDUCTION WORM GEARS 
3K VARIABLE SPEED MOTOR GEARS 

3& LATEST MACHINE TOOL PRECISION CLUTCHES 


as well as a representative range of the latest designs 
of Crofts flexible couplings, friction clutches, double helical gearboxes, 


geared motors, machine cut gears, motorised rollers, 
Taper-Flushbush products, V-rope drives, Variable-speed drives, 
worm reduction gears 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


Tel: 65251 (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51-426 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke. 
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without 


1957 


The special impregnating compound used in 
M.I.N.D. Cables will not migrate even when the 
cables are operating in a vertical installation at the 
maximum permissible working temperature. 


M.I.N.D. paper insulated cables have been specially 


developed by BICC for this type of application. They 
are particularly suitable for use as rising mains in tall 
buildings, flats, offices, mine shafts, or any installation 
where gradients are encountered. 


The compound cannot bleed into cable boxes or 


switches. Maintenance costs are reduced and, above all, 


M.I.N.D. Cables cost no more than conventional types! 


For all voltages up to and including 11KV. 


Further information on these cables is given in BICC Publications 
308 and 353 (Mining type). They are available on request. 


CABLE S 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21 Bloomsbury Street, London, W.C.I 


BICC 
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to call and discuss it. 
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tailored heating 


High performance and Good design, providing comfort 

for the passenger, and easy installation RO, .\ Coach Heating Element 

for the manufacturer, proves that you can have the best 

of both worlds if you let Backer supply and design if] 

your heating element arrays. _/ — for the Southern Region 
of BRITISH RAILWAYS 


Our whole business is to design and provide electric heating 
elements exactly “tailored” to the specific needs of your 


process, so let us help you to solve your particular problem- BACKER ELECTRIC com PANY LIMITED 


Ask one of our technical representatives ROTHERHAM : VORKS 


HIGH FREQUENCY ALTERNATORS 
400 to 2400 cycles per second 


Our range of H.F. Alternators covers an extensive 
range of frequencies and outputs up to [5 K.V.A. 


We would welcome your enquiries for this class of 
machine. 


Also manufacturers of :- 


AUTOMATIC VOLTAGE REGULATORS 
ROTARY TRANSFORMERS AND CONVERTERS 
MOTOR GENERATORS 


ELECTRICAL PLANT SPECIALISTS 
AD OFFICE & : ALFRETON RD., DERBY. PHONE: DERBY 47676 (4 LINES). GRAMS 
LONDON OFFICE: IMPERIAL BUILDINGS, 56 KINGSWAY, W.C.2. TEL: 0623 HOLBORN ® 


i 
om 
SS 
— 
ae 
SEES, 
DERBY 
YG 


1957 ELECTRICAL REVIEW 23 AUGUST 1957 Supplement 83 


ay 
ont 

Steel 

, Ltd. e 

Ext ? 
AYS x ruSions 


: When machining costs are 


soaring sky-high and production 


is not keeping pace with them, 

os take heed of warning signals and 
get in touch with Low Moor Fine 
Steels Ltd. about STEEL 
EXTRUSIONS. Low Moor Extruded 


Steel Sections will put your output at top- 
level and eliminate many costly 
machining processes. 


or for SUPER HIPERM and ALLOY & SPECIAL STEELS 


LOW MOOR ALLOY STEELWORKS LIMITED, 
Low Moor, Bradford. Tel. Bradford 77331 (9 lines). 


LMFS/PPPS/X1 
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He has 


His NEW- 
1957 NETTLE CATALOGUE 


over 300 items, many of them new to the NETTLE range. 


fanny All the well-known and well-tried lines are shown, and in 

on addition, 13 amp. Rubber Couplers, 13 amp. metal-faced units 
and 3 and 4-gang switch and plate units. This is not a new 
edition of the previous issue, but a completely new and 
re-designed Catalogue for 1957. A copy will be sent to you 
upon request. 


Write to-day to— 


NETTLE ACCESSORIES LTD. 


HARPER ROAD - WYTHENSHAWE - MANCHESTER 22 


Member of the Aerialite Group 
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At first sight, one cable may look very much like another if made to the 
same specification, but there is more in a cable than meets the eye. | 
The reputation of Aberdare Cables is built on the extra care taken at every. 
stage of manufacture, including rigorous laboratory testing of all 
materials employed, thus ensuring a high standard of quality control, 
Paper insulated cables up to 33 kV, to B.S.S. or special requirements. 


GLAMORGAN 


‘Nineteen Woburn Place, W.C.1 
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SWITCHFUSEGEAR * TRANSFORMERS CONTROL BOARDS 


TGA G22 


SWITCHGEAR 
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The UEI air insulated 33-kV outdoor metalclad switchboard, 
the first of its kind produced in Britain, has been designed 
to meet the growing needs of 33-kV networks, and in particular 
to overcome the problem of space limitation as well as providing 
economy and ease of maintenance. 

An outdoor substation composed of seven UEI1 units occupies 
one tenth the space (900 sq. ft. compared with the 9,000 sq. ft.) 
required by a conventional unit. A motor-operated mechanism is 
incorporated for raising and lowering the oil circuit breaker, thus 
providing for fullinspection under cover in all weather conditions. 
For further details please write for publication No. 542. 


Above: Seven-panel switchboard ona restricted site inSouth Wales. 


Left: Single unit with tank lowered and breaker in isolated position. 


1957 


SOUTH WALES SWITCHGEAR LIMITED 


BLACKWOOD + MONMOUTHSHIRE ° Works at Treforest and Blackwood. 


E 
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Araldite epoxy resins provide the answer to many 
problems encountered in the manufacture of electrical 
equipment. Bushings are a good example. Made with 
Araldite, they exploit the outstanding properties of 
the epoxies—remarkable void-free adhesion to metal, 
outstanding anti-tracking qualities, high mechanical 
strength, low shrinkage, stability, resistance to climatic 
conditions and chemicals and excellent dielectric 
properties. The components shown are cast bushings 
for use in air, oil or compound on potentials up to 
11,000 V, and are manufactured by 
J. R. Ferguson (Electrical Engineers) 
Limited, Dukinfield, Cheshire. 


Araldite epoxy resins are used 


* for bonding metals, porcelain, glass, etc. 
* for casting high grade solid electrical insulation 
* for impregnating, potting or sealing 
electrical windings and components 
* for producing glass fibre laminates 
* for producing patterns, models, jigs and tools 
* as fillers for sheet metal work 
* as protective coatings for metals, wood and 


ceramic surfaces 


resins 


Araldite is a registered trade name 


Aero Resear ch Li m ited A Ciba Company - Duxford, Cambridge - Tel: Sawston 2121 


AP317 
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REGISTERED 


Openshaw Bridge Works, Manchester, 11 


LINDSAY & WILLIAMS LIMITED 


Phone: EAST 2686 (4 lines) Telex: 66269 €st.1912 Telegrams: ‘ Megohm’ Telex Manchester 


dm LW 


EXHIBITION 
OLYMPIA: LONDON 
AUG 29:h-SEPT 12: 1957 


ENGINEERING 
MARINE, WELDING & 
NUCLEAR ENERGY 


EXHIBITION 


Since the first Engineering Exhibition was held 
in 1906, the branches and aspects of Engineer- 
ing have developed tremendously. With this 
development the Engineering Exhibition has 
grown in size, scope and influence to be the 
largest of its kind in the world. This Exhibition 
provides a unique opportunity of examining 
the products of over 500 leading manufacturers 
and suppliers to these industries. You will see 
displayed exhibits under more than a thousand 
different classifications, and it isan opportunity 
that occurs only once in two years. Every 
Engineer will find a visit to this Exhibition 
time well spent. 


OLYMPIA - LONDON 29 Aug-12 Sept 57 | 


3 2 ORGANISED BY F. W. BRIDGES & SONS LTD. 


with the patronage and active support of: The British Engineers’ Association (Incorporated). The Society of 
Motor Manufacturers & Traders Ltd. (Marine Section). The British Electrical & Allied Manufacturers’ Association (Incorporated). 
The Institute of Welding. The British Acetylene Association. The Nuclear Energy Trade Associations’ Conference. 


ELECTRICAL REVIEW 23 AUGUST 1957 
| M D 
TRADE MARK | COTTON TAPES | 
ERING 
ENGINES pritain 
of 
it : ne arse 


Supplement 89 


Built to the same high standards and with the 


n same outstanding performance as the single Graphic Recorder. ¥ 
ig Note the extremely compact space-saving layout. 
@ Movements—high sensitivity, quick response. 
id @ Pen arms and Pens—capillary action. 
Ly © Ink Troughs—almost unspillable. 
A © Chart Mechanism—withdrawable for changing charts. 
© Scaleplate and Carrier. 
; 57 Send for further details. 


THE RECORD ELECTRICAL CO. LTD. 


“CIRSCALE WORKS,” BROADHEATH, ALTRINCHAM, CHESHIRE 
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ALCA-P a new cadmium-free solder 
for aluminium cables | 


Fin 


ALCA-P iis a revolutionary new solder for the Electrical Industry offering low working temperature, increased 
wetting and tinning properties, rapid solidification and elimination of the danger of cold shuts 


and cavitation. 


ALCA-P is the safe solder for aluminium. It’s cadmium-free specification ensures that it cannot harm 


operatives. 

KYNAL FLUX is produced especially for use with ALCA-P. KYNAL 
removes oxide film from aluminium and promotes rapid 
wetting. KYNAL ensures the elimination of corrosive 

Full details and samples from : after-effects. 


FRYS Metal Foundries Limited 


Tandem Works, Merton Abbey, LONDON, S.W.19 
Telephone: MITcham 4023 


And at: 


MO AGN Ci. T £-R . G AW. BR BL TN 
M.R.P.73 


i, Po ELECTRICAL REVIEW 23 AUGUST 1957 
ais) 
~ 
a 


ELECTRICAL REVIEW 23 AUGUST 1957 Supplement 91 


Photograph by courtesy of the General Electric Co. Ltd. 
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Final Inspection of a group of transformers after testing before the units are stoved. 


, Self-locking nuts in a.l standard PHILIDAS all-metal one-piece nuts are used on G.E.C. transformer 
threads, sizes, platings aad finishes equipment for reasons of safety, efficiency and economy. 
for the Aircraft, Automobile, ar 
. xisee : This is because, regardless of heat changes, vibration, oil, water and 
Electrical and Engineering Industries. ‘ 
Wheel, Anchor, Strip Nuts, etc., constant use, Philidas nuts always stay put—and with their . 
in steel, brass, bronze, opposing torque cross-cuts feature they yield only to a spanner # 
stainless steel or light alloy. and can be safely used again and again. , 
ased Under conditions of extreme temperatures or vibration— 
huts 
arm 
NAL 
apid 
ysive 
Specify them for : Transformer equipment. Steam, petrol and diesel engines. 
Girder and job structures (particularly where disassembly is allowed for). 
Compressors, excavators and mixers. 
V, 1 9 
Please-ask for the Philidas PHILIDAS—DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 
catalogue-and illustrated brochure. Ferrybridge, Knottingley, Yorks Telephone: Knottingley 2323 


Telex : 55-242 Telegrams: Balbearing Ferrybridge 


LONDON OFFICE: 44 Hertford Street, W.1 Telephone : Legation 3888 
BX Telex : 2-3549 Telegrams : Balbearing London 


73 


FLAT BACK 


Thermal Storage Heater 


} 9* 
2 Gallon Capacity = aa PRICE £11-17-6 
Standard loading 1.2 kW (2 kW available). aan —s (PLUS £5-11-2 P.T.) 
All voltages 200/250 v. A.C. | a 
2’ 
Choice of Finish | 
Stove enamelled white or cream on a 
rustless body. | 
Choice of Colours | 
Contrasting coloured bands of either Silver, | | 
White, Red, Opaline Green, Light French | | | 
Blue or Powder Blue. 9° | 
— 
TELEPHONES: Newport 71711. Manchester, Cen. 1394/5 
Newton Abbot 1638. Leeds 28762 —— 14 816 
London, Shepherds Bush 3311/2 
Birmingham, Mid. 6421 
SANTON LTD. ec NEWPORT, MON 
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With Switchgear, too— 
skill is what makes the difference 


The score, which specifies the notes to be played, ‘know-how’, but it often seems as instinctive as a 
their speed and rhythm, is but a recipe for music. nervous reflex. It is the sum of countless difficulties 
It is the pianist who makes the music great. His overcome in the past the solution to which is 
skill is something that cannct be learned from now taken for granted. It is the reason why there 
writing: it may be passed on to a brilliant is a difference between one make of 


switchgear and another that meets the 
same specification. This difference is the 
result of years of experience that goes 
with a name havinga long history behind it. 


pupil, but only through the keyboard, and 
only after long practice. 

Something almost as odd and subtle turns 
up in industry. The Americans call it 


OWNERS 
OF AN APPROVED 


(rompton Parkinson 


In association with Cooke & Ferguson Ltd., Manchester 


A GOOD NAME FOR SWITCHGEAR 


STATION 


ELECTRICAL EQUIPMENT 


CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2. TELEPHONE: CHANCERY 3333. TELEGRAMS: CROMPARK ESTRAND LONDON 
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Automatic 
Restrictor 
Valve! 


with the new Creda Crusader! thanks to 
Creda’s exclusive Automatic Restrictor 

. .. the valve that gives the right setting 
infallibly-—without any adjustment! 


District and time variations in water supply 
pressures are all one to the new Crusader, 
No longer need an adjustable restrictor be 

set or selected when the heater is: installed. 

The new Crusader automatic flow restrictor 
needs no setting or adjustment; it controls 

the flow rate to ensure perfect operation at 
pressures from 10 to 100 Ibs per square 
inch. It cannot of course cut off the water 
flow completely. When pressures are 
below 7 lb per square inch —if the heater is 
fed from a low level storage tank — the 
plunger need only be removed from the body 
of the restrictor to obtain satisfactory operation. 
With this new Creda refinement the 
Crusader becomes the easiest-to-install 

water heater on the market - 


SPRING CLIPS now retain the lid of the 
water container. Easier removal — 
positive fastening 

DE-FURRING without 

breaking any water joints 


stock the improved 


2 Tel 
Simplex Electric Cornpany Limited *P 


Creda Works Blythe Bridge Staffordshire ‘ Alperton Depot: Wharf Estate Middlesex 


A COMPANY 
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iF YOU NEED TO | 


{CONNECT 
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Telephone : Enfield 3322 


ELECTRONIC 


+ Telegrams: Radiobel, Enfield 


».. there are “Belling-Lee” 
components tailored to your 
requirements by over thirty- 


five years of “know-how” 


Full details of our range of components are available 
in the “‘Belling-Lee” General Catalogue. If there is 
not a copy in your establishment please write to us. 


COMPONENTS 


| | 
f |PROTECT \ 
[CONTROL | & 
1 | / 
OR FILTER\ 
a 
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Switch from this 


and step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a sheer necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator’s eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position—and out of the way when not needed. It needs only a low- 
powered bulb for high-class results—a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp‘ by sending for Booklet ER ? 


Regd. 


Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 


— 

* A SUGGESTION FOR 
MACHINE MANUFACTURERS :— 
Why not fit your products with 
Anglepoise? We will submit 
samples on approval. 


Some of the 
alternative 
bases for 
all models 
HT20 
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MACLAREN 
THERMO-TIME 
REGULATOR 


MERCURY SWITCHES 


* in heating installation control, com- 

bining a Thermostat and a Time Clock 

M E RCU RY SWITCH in one unit. The control regulates 
U N ITS the switch-on time of a heating system 


* over infinitely variable conditions of 
outside temperature and gives the 


M ERCU RY SWITCH —- required temperature at the required 


RELAYS 2 time inside the building, thus ensuring 
* 


the maximum economy of fuel with 
the maximum comfort, without super- 
vision, on any type of installation. 


Specialists of long experience in the design and manufacture of 


THERMOSTATS 


for electricity, gas oil or steam 
PRESSURE REGULATORS, FLOAT SWITCHES, ETC. 


Robert Maclaren & Co. Ltd. 


j A C LTD Ref. ER, 10 CHASE ROAD EGLINTON WORKS, KILBIRNIE STREET, GLASGOW, C.5 
e 
LONDON, N.W.10 Phone: SOUTH 2011 /2/3 Grams: “SOCKET, GLASGOW” 
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Automatic 
VoitAceE Recu LATORS 


A wide range of sizes 


for Conduit and The COXPARO @ SUITABLE FOR A.C. AND 
B.S.P. threads 


@ 


will @SiIMPLE EFFECTIVE 
LITHOLITE Insulators & St. Albans MOULDINGS LTD. 
Sandown Road, WATFORD, Herts. Tel. WATFORD 4494 


moot @CONTROL KNOB 

DECLARED VOLTAGE 

things @INSTALLED IN A FEW 
MINUTES 


SN 


@PRACTICALLY NO 
out MAINTENANCE 


COX-WALKERS tp. 


NORTH-EASTERN ELECTRIC WORKS 
FEETHAMS - —- DARLINGTON Phone 2387 


WN 


N 


dependable 
ELEMENTS 


for every job 
Stocked by Leading Wholesalers 


The ‘Tophet’ range of resistance materials is eminently suit- 
able for use under the most exacting conditions as the physical 
and mechanical properties-always remain constant, ensuring 
long and efficient service. 

Our RESISTANCE HANDBOOK gives complete electrical 
and physical data regarding ‘Tophet’ resistance wires, stainless 
steels and ultra fine wire, as well as particulars of our ‘Truflex’ 


THE | 
thermostatic bimetal. 
ELECTRIC ELEMENTS CO. Manufactured by GILBY-BRUNTON LIMITED 
Tokenhouse Yard, Nottingham HEAD OFFICE & WORKS: SEAMILL, MUSSELBURGH, SCOTLAND 


° Telephone: Musselburgh 2369 
Makers of Elements since 1921 LONDON OFFICE: 47 WHITEHALL, S.W.1. Tel: WHitehall 6058 
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MEGAWATTS 


N.C.S. VECTORMETER 


The only instrument to give simultan- 
eous readings of Megawatts, Megavars, 

_ Amperes and Power Factor of the three- 
phase system in which it is connected. 
It shows also whether Power is being 
‘*Exported”’ or “Imported.” Indication 
is by two pointers moving at right angles 
and in straight lines over a common dial. 
The Megawatt, Megavar and Ampere 
scales are each 6 ins. long. 


suit- 

= Nalders manufacture a wide range of Electrical conform to B.S.S.89, cases being of Rectangular, 
sia Measuring Instruments—indicating, recording, Square, or Round pattern in diecast aluminium - 
ia switchboard, portable—high quality being or pressed steel, finished bright black stove en- 
las characteristic of every type. All instruments amel or other colour to customers’ requirements. 
uflex’ 


- - NALDER BROS. & THOMPSON LTD., DALSTON LANE WORKS, LONDON E.8 
» Telephone: Clissold 2365 (3 Lines) = 4 Telegrams: Occlude, Hack, London. 
6058 
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What's so particular about a Nepticula? 


Just this: it is one of the smallest moths in the world, 


1” 


with a wing span of only } 


17 


a body length of about | 


and a head size no bigger than this full stop. 
You might think from this that nature is unequalled 


for perfection in miniature if you did not know 
about Hoffmann miniature bearings. These 
remarkable bearings are precision made in a 
series of sizes from }” down to 3 m.m. 
outside diameter and can be supplied to 
specifications ABEC 3,5 or 7. They 

are an essential part of instrument 

motors, meters, television cameras, 

and engineering and scientific 


equipment. 


HYDE 
FOOT-OPERATED 
WIRE STRIPPER 


Strips a wide range 
of insulated wires 
and small flexible 
cables up to }” 
outside diameter. 
Operating in one 
quick, effortless 
aetion, the stripper 
will not nick or 
damage wires. 


HYDE 
E-Z WIRE 
STRIPPER 


Used’by hundreds} 
of manufacturers, 
contractors and 
service agents, 
Precision stripping 
with the E-Z saves 
wasting wire, pre- 
vents nicking and 
Protects the user's 
fingers. 


Stripping without teasing 


HYDE BENCH-TYPE 
CABLE STRIPPER 


Strips insulation from cables up to §” 


The days of clumsy stripping with 
knife or pliers have gone —the 
efficient, modern method is to use 
HYDE wire and cable strippers. 
Adjustable stops control length 
of strip. For greater production 
and perfect results, without skill 


\ or experience, HYDE strippers 


are essential. 


Obtainable from all good Tool Dealers 
or directly from the makers: 


J. B. HYDE & CO. LTD. 
Altrincham Road 


outside diameter, no splaying, no nicking, WYTHENSHAWE; MANCHESTER. 


and one single movement does the whole 
job quickly and cleanly. 


Telephone: WYThensh 2850. 
Telegrams: Braiding, Wythenshawe” 
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precision 
MINIATURE BALL BEARINGS 


When miniature perfection has a bearing on it, 
Hoffmann is the bearing 
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SUPER mithlite 


BATTEN 


STAR 
FEATURES 


Supplement 


Now available in four sizes 


Fitted with standard 
“Smithlite” Supa-Choke 


Fully compounded and cased 


tapped for 200/250 volts supply 


Entirely new design 


stove enamelled white 


Already assembled, and wired for 
immediate installation 


KK KRKKKKX 


5 ft. 80 watt and 4 ft. 40 watt chokes are 


Simple clip-on rigid lamp holder covers 


All sizes individually packed and the 5 ft. 
80 watt in a strong fibreboard carton 


Constructed from rustproof steel and 


ee 5 ft. 80w. only £4. 3.0 
4ft. 40w. £3. 14.0 
HERMAN SMITH SMITHLITE LTD | 2 
e above prices plus 5% 
EMPIRE WORKS * DUDLEY + woRcs | wes) cts 00 nor 
THIS IS THE TRADE MARK 
Lionel Robinson 
DISTRIBUTORS 
REGD OF 
WHICH DENOTES THE 
BEST QUALITY IN 
INSULATED WIRES 
AND STRIPS 102 - 
Street 
F.D.SIMS 


LIMITED 


P.O. Box 8 Hazelhurst Works 
RAMSBOTTOM, Manchester 
Telephone: Ramsbottom 2213/4/5 
Telegrams : ‘SIMS, Ramsbottom ” 


London Office: 95 Westmoreland Rd., BROMLEY, Kent! 
Telephone : RAVensbourne 2805 


161-163 Eldon Street 
Preston 
Telephone—Preston 57975-6 


4 Staple Inn 
London, W.C.1 


Telephone - - HOLborn 6322 
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Chamberlain & Hookham L‘4 


BIRMINGHAM Telephone: MIDLAND 0661 & 0662 
MAGNET HOUSE, KINGSWAY, W.C.2 


LONDON OFFICE : 
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SPEED RANGES 
200 R.P.M. — 1 REV: PER WEEK 


FOR TECHNICAL DATA 
SEE CATALOGUE SECTION 12500 


\\ 


Yy 


AK 


K 


TYPE B, BD, BE, and BK GEAR UNITS s 
K TYPE MOTORS 


AN 


MAA 


al ck. 
= 
Y S 
Ye | ig 7 the 
a: 
Ne Y T 
Y, 195 
Tov 
abor 
S.19 


T 1957 


UNITS 


ELECTRICAL REVIEW 23 AUGUST 1957 


Supplement 103 


Classified Advertisements 


CLASSIFIED advertisements are PREPAID at 3/6 per line (approx. 6 words) per insertion. Where an 
idvertisement includes a Box Number there is an additional charge of 1/-. 


DISPLAYED CLASSIFIED :—48/- per inch. 


Cheques and Postal @rders shou'd be crossed and made 


payable to ELECTRICAL REVIEW PUBLICATIONS LTD. 


SERIES DISCOUNTS for consecutive insertions :—13, 5%; 


26, 10%; 52, 15%. 


SITUATIONS WANTED :—Three insertions under this heading can be obtained for the price of two if ordered 


and prepaid with the first insertion. 


REPLIES to Box Numbers should be addressed to the Box Number in the advertisement, c/o ELECTRICAL 
REVIEW, Dorset House, Stamford Street, London, S.E.1, but if not to be delivered to any particular firm 
or individual they should be accompanied by instructions to this effect, addressed to the Manager of the 
ELECTRICAL hg ae er in such cases cannot be returned. The name of an advertiser using a 


Box Number will not be di 


OFFICIAL NOTICES, TENDERS, ETC. 


ATHERSTONE RURAL DISTRICT 
COUNCIL 


Parishes of Atherstone and Hartshill 


Street Lighting on Trunk Roads A.5 and A.47 


ENDERS are invited for the supply, delivery 

and erection of street lighting equipment 
on the above roads. The scheme comprises 
26 Fluorescent and 18 Sodium Fittings on the 
A.§ and 12 Sodium fittings on the A.47, all on 
steel columns and to Group A standards 

The form of tender, specification and bills 
of quantities may be obtained from Mr. D. C. 
Smith, Engineer and Surveyor, Council Offices, 
Atherstone, on receipt of a deposit of £2 2s., 
which will be returned on receipt of a bona 
fide tender, not subsequently withdrawn. Plans 
may also be viewed at the same office. 

The acceptance of the tender is subject to 
the approval of the Minister of Transport and 
Civil Aviation. 

The Council does not bind itself to accept 
the lowest or any tender, nor to defray the 
cost incurred by any person in the preparation 
thereof. 

Tenders must be received by the undersigned 
not later than 12 noon on 9th September, 1957, 
in plain sealed envelopes endorsed “ Street 
Lighting, Routes A.§ and A.47.” 

G. CARLYON MAY, 
Clerk of the Council. 
Council Offices, 


Atherstone, Warwickshire. 7186 
BOROUGH OF WORKINGTON 


Street Lighting, Town Centre 


ENDERS are invited for the erection of 26 

Class A Concrete Columns and 16 Class B 

Concrete Columns with 140 and 85-watt sodium 
lamps. 

Specification and forms of tender can be 
obtained from the Borough Surveyor, Stone- 
leigh, Park End Road, Workington. 

Tenders are to be returned to the undersigned, 
in the envelopes provided, not later than 12 
o'clock (noon) on Wednesday, 11th September, 
1957. 

The Corporation do not bind themselves to 
accept the lowest or any other tendex. 


RUSSELL C. PHARAOH, 


Town Hall, Town Clerk. 
Workington. 
12th August, 1957. 7140 


The office of 

DAMODAR VALLEY CORPORATION 
Anderson House, Alipore, Calcutta 27, India, 

invites tenders for the following : 

Supply of Low Tension A.C. (415 volts) 

and D.C. (250 volts) Distribution 
Switchboard. 

Tender specifications PE-Spec-21, which are 
for sale per copy at 12s. plus £1 17s. 6d. for 
air parcel charged, are obtainable direct from 
the Controller of Purchase and Stores, Damodar 
Vailey Corporation,, Anderson House, Alipore, 
Caicutta, 27, India 

Tenders are to be returned direct to the 
above address for opening by 3 p.m. on the 
13th September, 1957. Specimen copy of 
above specifications is on view at India Store 
Devartment, Government Building, Bromyard 
Avenue, Acton, London, W.3. Reference 
S.1 66 /57/AVH/ENG.2. 7227 


I 


DURHAM COUNTY COUNCIL 


ENDERS invited for P.C. Items at the 

following new schools :— 

Barnard Castle New Grammar Technical 
School : Electrical installation. 

Sedgefield New Modern School : Electrical 
Installation. 

Sherburn New Modern School : Electrical 
Installation. 

Applications for further details to County 
Architect, South Street, Durham, not later than 
28th August, 1957. 

J. K. HOPE, 
Clerk of the County Council. 


Shire Hall, 
Durham. 


BOROUGH OF SWINTON 
AND PENDLEBURY 


Street Lighting 


7228 


ENDERS are invited for the supply and 
erection in various parts of the district of 
50 Concrete Lighting Columns on estate roads 
with Sodium Lanterns and all auxiliary equip- 
ment. Further details from Borough Engineer 
and Surveyor, Town Hall, Swinton, Lancs. 
Closing date for receipt of tenders, 11th 
September, 1957. 
The Corporation do not bind themselves to 
accept the lowest or any tender. 
J. W. BLOMELEY, 
Town Clerk. 


METROPOLITAN BOROUGH 
OF WANDSWORTH 


Electrical Works, Tooting Depot 


ENDERS are invited for the supply and 
installation of 32 2-kW Infra-red Electric 
Heaters, together with installation of sub-main 
and attendant sub-circuits at Tooting Depot. 
Tender documents, obtainable from the 
Borough Engineer at the undermentioned 
address, must be returned by noon on Wednes- 
day, 4th September, 1957. 
R. H. JERMAN, 


7185 


Municipal Buildings, Town Clerk. 
Wandsworth, 
London, S.W.18. 7141 


BOROUGH OF ACTON 


Street Lighting Columns 


HE Council invite tenders for the supply 

and erection of Steel Electric Lighting 
Columns and Equipment on approximately 14 
miles of Class A highways. 

Forms of tender may be obtained from the 
Borough Engineer and must be returned to the 
Town Clerk, Town Hall, Acton, London, W.3, 
by 25th September, 1957. 7226 


SITUATIONS VACANT 


FOR CANADA 


LECTRICAL DESIGNERS, Senior and 

Junior, required by progressive and ex- 
panding Canadian manufacturer of induction 
and synchronous machines, fractional h.p. to 
2,000 kW and D.C. up to 250 kW. 
- All positions are pensionable and carry an 
attractive health and insurance scheme. Salaries 
on Canadian scale and commensurate with ex- 
perience and qualifications. Experience need 
not cover the full range indicated. 

Applicants should give full details of age, 
training and experience, together with copies of 
testimonials, and should apply initially to— 
Box 9094. 


ADVERTISEMENTS are accepted up to 
First Post on Monday of the week 
of issue and should be addresssed 
to ELECTRICAL REVIEW, Classified 
Advertisement Department, Dorset 
House, Stamford Street, London, S.E.1. 


Original testimonials should not be sent 
with applications for employment 


SOUTH EASTERN ELECTRICITY BOARD 


py... COMMERCIAL ASSISTANT, 
Crawley and Horsham District. 

Salary £500 X £20 to £600 p.a. under N.J.C. 
Grade 1. Superannuable. 

Applicants should have experience in dealing 
with consumers’ enquiries, supply matters, 
tariffs, a sound general knowledge of domestic 
electrical appliances, agricultural and commercial 
supplies. 

Applications, naming two referees, to L. J. 
Simmons, M.LE.E., A.M.I.LA., District 
Manager, SEEBOARD, 32/40, North Street, 
Horsham, by 4th September, 1957. 

SENIOR SHOWROOM ASSISTANT, 
West Kent District. 

Salary within range £680 X £20 to £740 per 
annum, plus London weighting, according to ex- 
perience, under N.J.C. Grade 3. Superannuable. 

Applicants should have had considerable ex- 
perience in the day-to-day operation of a busy 
showroom, the co-ordination of staff activities, 
the planning of window displays, the control of 
staff, and the provision of an efficient sales 
activity, together with service and advice to con- 
sumers on all supply matters. 

Applications, naming two referees, on forms 
from P. S. Watson, M.I.E.E., West Kent District 
Manager, SEEBOARD, 270, High Street, 
Orpington, Kent, by 4th September, 1957. 
DISTRICT COMMERCIAL ASSISTANT, 


Eastbourne. 
Salary £615 X £20 to £675 p.a. under 
N.J.C.2. Superannuable. The person appoin- 


ted will be required to deal with consumers’ 
enquiries and to give advice on supply matters, 
tariffs, appliance sales and electrical installations 
for all classes of domestic and commercial con- 
sumers. 

Applicants should be thoroughly conversant 
with all types of electrical appliances and 
installations and be able to quote for contracting 
work. 

Applications, naming two referees, on forms 
from J. E. Winborne, District Manager, SEE- 
BOARD, Electric House, Grove Road, East- 
bourne, by 4th September, 1957. 
LADY DEMONSTRATOR, 
West Kent District. 
Salary £500 X £20 to £600 p.a. plus London 


weighting under N.J.C. Grade 1. Super- 
annuable. 
Applicants should possess a recognised 


diploma or certificate in domestic science, also 
E.A.W. Certificate. The successful applicant 
will be required to conduct lectures and demon- 
strations, advise consumers, and generally assist 
in service centres. 

Applications on forms from P.S. Watson, 
M.I1.E.E., West Kent District Manager, SEE- 
BOARD, 270, High Street, Orpington, Kent, 
by 4th September, 1957. 

DISTRICT ENGINEER, 
Herne Bay/Canterbury District. 

Salary under N.J.B. Class E, Grade 3, £1,065 
xX £25 to £1,140. Superannuable. 

Applicants should be fully qualified, possess a 
sound general education and technical education 
and be experienced in the design, construction 
and maintenance of H.V. and medium pressure 
overhead and underground distribution systems. 
The appointment will involve standby duties. 

Applications naming two referees to A. J. 
Hunt, Esq., Joint District Manager, SEE- 
BOARD, 65, Mortimer Street, Herne Bay, Kent, 
by 28th August, 1957. 

A. L. BURNELL, 
Secretary. 
7219. 
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Situations Vacant (continued) 
CENTRAL ELECTRICITY AUTHORITY 


East Midlands Division 


PPLICATIONS are invited for the follow- 
ing appointments in this Division :— 


COAL AND ASH HANDLING 
ENGINEER, WILLINGTON “A” 
POWER STATION 
(Vacancy No. 67/57/ER). 

The successful applicant will be required to 
supervise the operation of the coal and ash 
handling plant at this station. He will also 
be responsible for organising the coal and fuel 
oil deliveries and for the disposal of ash. 

Experience of similar duties in a P.F.-fired 
station, and of the control of staff, will be an 
advantage. 

The salary will be in accordance with Class 
K, Grade 9 (£995-£1,055 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications, 11th 
September, 1957. 

SECOND ASSISTANT ENGINEER 
(Mechanical), 

GENERATION (Construction) SEPT., 
CASTLE DONINGTON POWER 
STATION SITE 

(Vacancy No. 142/57/ER). 

Applicants should have had a fundamental 
training in mechanical engineering, including 
workshops, together with experience in the 
manufacture and erection of heavy mechanical 
plant as installed in a modern power station. 
Experience in the operation and maintenance 
of H.P. boiler plant will be an advantage. It 
would be an advantage for candidates to have 
a university degree or equivalent qualification 
in mechanical engineering. 

The salary will be in accordance with Class 
AX/EX, Grade 2 (£1,145-£1,410 per annum) 
of the National Joint Board Agreement. 

Closing date for receipt of applications, 11th 
September, 1957. 

FOURTH ASSISTANT ENGINEER, 
COVENTRY TRANSMISSION 
SECTION OFFICE 
(Vacancy No. 144/57/ER). 

Applicants should have experience of the 
maintenance and operation of E.H.T. overhead 
lines, transformer and switchgear. 

Preference will be given to candidates with 
qualifications leading to Corporate Membership 
of the Institution of Electrical Engineers. 

Salary will be in accordance with Class AX/ 
EX, Grade 5 (£810-£1,035 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications, 11th 
September, 1957. 

These appointments will be pensionable 
within the provisions of the Central Electricity 
Authority and Area Boards (Staff) Superannua- 
tion Scheme. 

Applications should be submitted on the 
official form AE6/ACT, which may be obtained 
from the Divisional Establishments Officer, 
Central Electricity Authority, East Midlands 
Division, P.O. Box 25, Barker Gate, Nottingham, 
and should be returned to the undersigned by 
the date stated. Please quote vacancy number. 


L. F. JEFFREY, 
Divisional Controller. 
7188 


LONDON TRANSPORT 


invites applications for post of EQUIPMENT 
ENGINEER to control section of Development 
Division of department of Chief Mechanical 
Engineer (Railways), Acton, dealing with design 
and development of all items of equipment used 
on Executive’s rolling stock traction motors and 
control gear, brakes, air-operated doors and 
other auxiliary equipment. 

Qualifications : a detailed knowledge of equip- 
ment involved, with preferably some knowledge 
of traction motor and motor generator design 
and characteristics ; a general knowledge of the 
construction of railway rolling stock advan- 
tageous ; membership of one of the senior engi- 
neering institutions ; an engineering degree in 
electrical subjects. 

Salary range £1,210 to £1,420. Free travel. 
Medical examination. Contributory super- 
annuation scheme after probation. 

Please apply within seven days to Recruit- 
ment and Training Officer (F/EV.650), London 
Transport, 55, Broadway, London, S.W.1. 7204 


CIVIL AND ELECTRICAL 
ENGINEERS 


required by 


CITY OF WINNIPEG 
HYDRO-ELECTRIC 
SYSTEM. 


Permanent positions in 
Winnipeg, Manitoba, Canada. 


Graduation from a_ recognised 
University or College essential. 


CIVIL ENGINEERS 

for design, construction and 
maintenance of dams, reinforced 
concrete buildings and steel 
structures. 


Salary range $375.00 to $590.00 
per month. 


ELECTRICAL ENGINEERS 
for design and construction of 
electric utility generation, trans- 
mission and substation equip- 
ment. 


Salary range $375.00 to $524.00. 


ELECTRICAL ENGINEER 


for utility operation and mainten- 
ance work. 


Salary range $375.00 to $471.00. 


Salary within range according to 
experience and qualifications. 


Any qualified engineer 

emigrating to Western 

Canada interested in 

any of the _ above 

positions, please apply 
to 


PERSONNEL SUPERVISOR, 
CITY HYDRO, 


55, PRINCESS STREET, 
WINNIPEG, 2, MANITOBA. 


Please give full details as to 
education, qualifications, experi- 
ence, age, salary expected, and 
probable date of availability. 


7108 
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YORKSHIRE ELECTRICITY BOARD 


No. 4 (Leeds) Sub-Area 
ECOND ASSISTANT ENGINEER (Opera- 
tion and Maintenance). Applicants shoul 
have experience in the operation and mainten- 
ance of equipment at voltages up to 33 kV on 
a large urban underground system and for « 
rural overhead system up to 66kV. 

Corporate Membership of the Institution o! 
Electrical Engineers or equivalent qualification 
is required. 

The successful applicant will be required to 
assist in all matters affecting policy for the 
operation and maintenance of the Sub-Area 
networks. 

Salary N.J.B. Class L, Grade 7, £1,235/£30 
£1,325 per annum. 

Applications, giving full details of age, quali- 
fications and experience, together with the names 
of two referees, should be forwarded to the 
Manager, No. 4 (Leeds) Sub-Area, Yorkshire 
Electricity Board, Bramhope, near Leeds, not 
later than 5th September, 1957. 

No. 5 (Wakefield) Sub-Area 
SENIOR DRAUGHTSMAN 
(Electrical)—2 Posts. 

Applicants should have had a good general 
and technical education at least to O.N.C. stan- 
dard and have had drawing office experience 
in the theory, design, layout and construction 
of substations of voltages up to and including 
66 kV, and be able to prepare to instructions 
drawings for new designs and modifications to 
existing layouts. Experience in the preparation 
of wiring diagrams for electrical equipment will 
be an advantage. 

Salary N.J.B. Schedule D, Grade 5, £760 
£20/£860 per annum. 

ENGINEERING DRAUGHTSMAN 
(Electrical). 

Applicants should have a good general and 
technical education to at least O.N.C. standard 
and have had drawing office experience in the 
layout and construction of substations of all 
voltages and wiring diagrams for electrical 
equipment. 

Salary N.J.B. Schedule D, Grade 6, £595 
£20/£715 per annum. ; 

Applications, giving full details of age, quali- 
fications and experience, together with the names 
of two referees, should be forwarded to the 
Manager, No. 5 (Wakefield) Sub-Area, York- 
shire Electricity Board, ta, Denby Dale Road, 
Wakefield, not later than 5th September, 1957. 


No. 7 (Grimsby) Sub-Area 
SCUNTHORPE DISTRICT. 


SENIOR SERVICE CENTRE 
ASSISTANT. 

Applicants should have experience in service 
centre work, including the sale of electrical 
appliances, hire purchase agreements, handling 
of enquiries, and must be capable of advising 
consumers on any matter relating to the use of 
electricity in their homes. Some experience of 
window display will be an advantage. 

Salary N.J.C. Grade 3, £680/£20/£740 per 
annum. : 

Applications, giving full details of age, quali- 
fications and experience, together with the names 
of two referees, should be forwarded to the 
Manager, No. 7 (Grimsby) Sub-Area, York- 
shire Electricity Board, Moss Road, Grimsby, 
not later than 5th September, 1957. 7220 


CENTRAL ELECTRICITY AUTHORITY 
Midlands Division 


ECOND ASSISTANT ENGINEER is re- 
quired in the System Development Section 
of the Technical Department at Headquarters, 
Moseley, Birmingham. N.J.B. service con- 
ditions, superannuable appointment, salary 
within Schedule B, Grade 2, commencing at 
a point commensurate with qualifications and 
experience within the range £1,145-£1,410 per 
annum. 
Applicants should possess an engineering 
degree or other qualifications equivalent to 
Graduate I.E.E., and should have had practical 
training either in the supply industry or with 
a switchgear manufacturer. They should also 
have held a position of responsibility involving 
transmission system planning, and should have 
a sound knowledge of the calculations involved, 
the design and operation of such systems. 
Apply, quoting the vacancy number 620MD 
on form AE6, available from the Establishments 
Officer, 53, Wake Green Rd., Moseley, Birming- 
ham, 13, by 12th September, 1957. 7167 
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CENTRAL ELECTRICITY AUTHORITY 


London Division 
PPLICATIONS are invited for the follow- 
ing superannuable posts. Conditions of 
service in accordance with N.J.B. Agreement, 
Schedule A or B. Salary includes London 
allowance. Qualifications entitling to Graduate 
Membership of the I.E.E. or I.Mech.E. for 
posts (a) and Corporate Membership for posts 

(b) an advantage. 

(a) ASSISTANT ENGINEER (Shift), 
BARKING A/B POWER STATION 
(Vacancy No. 57/750). 

Experience in operation E.H.T. switchgear, 
station auxiliaries and control large turbo- 
alternators an advantage. Duties, second assis- 
tant to Control Engineer. Salary Class L, Grade 
14 = £830 plus £79 shift p.a. (Applicants to 
vacancy 57/615 need not re-apply.) 

(b) DEPUTY STATION 
SUPERINTENDENT, BLACKWALL 
POINT POWER STATION 
(Vacancy No. 57/751). 

Sound technical training with experience in 
operation, maintenance and administration of 
modern power station. Salary Class F, Grade 
3 = £1,250 p.a. 

(b) STATION SUPERINTENDENT, 

WEST HAM POWER STATION 
(Vacancy No. 57/752). 

Wide experience power station operation, 
maintenance and administration, and should 
have lively sense of responsibility in manage- 
ment/employee relations. Salary N.J.M.C. 
Grade 5, Class B = £1,760-£1,960 p.a. 


(b) DEPUTY STATION 
SUPERINTENDENT, WEST HAM 
POWER STATION 
(Vacancy No. 57/753). 

Sound technical training with experience in 
operation, maintenance and administration of 
modern power station. Salary Class H, Grade 

= £1,375 p.a. 

(a) FOURTH ASSISTANT ENGINEER 
(Meter Section), 

TECHNICAL DEPARTMENT 
(Vacancy No. 57/754). 

Duties comprise standardisation of precision 
indicating instruments, testing and commission- 
ing of large power metering units and associated 
equipment. Acceptance tests on new machines, 
C.T. and P.T. testing, supervision of metering 
construction work, maintenance and installation 
of central indicating equipment, and compilation 
of technical reports and records. Salary Class 
AX/EX, Grade 5 = £860-£1,085 p.a. 

Applications, quoting vacancy number, may 
be made on form obtainable from Divisional 
Secretary, Central Electricity Authority, London 
Division, P.O. Box 136, Generation House, 
Great Portland Street, London, W.1, and be 
received within 10 days of this advertisement. 

7168 


; CENTRAL ELECTRICITY AUTHORITY 
Eastern Division 


PPLICATIONS are invited for the follow- 
+1 ing posts in the SYSTEM OPERATION 
pe raced at Thames North Grid Con- 
trol Area :-— 


THIRD ASSISTANT ENGINEER 

Salary Class AX/EX, Grade 4, £895 x £25 
to £1,020/£1,140 per annum, plus 10% shift 
allowance. 

Applicants should preferably be qualified up 
to Graduate Membership standard of the I.E.E. 
and generating station experience would be an 
advantage. 

The successful applicant will be required 
to undertake shift duties in the Grid control 
room. 

FOURTH ASSISTANT ENGINEERS 

Salary Class AX/EX, Grade 6, £710 X £25 
to £835/£935 per annum. 

Applicants should have qualifications to 
H NC. (Elect.) standard or should be com- 
pleting studies to reach that standard. 

Applicants should be prepared ultimately to 
undertake shift duties in the Area Grid control 
room. 

\pplications stating age, qualifications, ex- 
Perience and present position should be sent to 
the Controller, Central Electricity Authority, 
Ea.rern Division, West Farm Place, Chalk Lane, 
Barnet, Herts, by 31st 

7189 


EASTERN ELECTRICTY BOARD 


PPLICATIONS are invited for the follow- 

ing appointments. The successful candi- 

dates will be required to contribute to a super- 

annuation scheme and may be required to 
undergo a medical examination. 


Northmet Sub-Area 


BARNET DISTRICT 
(108 /57R) 
SECOND ASSISTANT ENGINEER 
(Ref. 716) 

Candidates should have had a sound technical 
training and considerable experience in the 
design, construction and maintenance of under- 
ground and overhead distribution systems, in- 
cluding substations, at voltages up to 33 kV. 

Salary N.J.B. Class F, Grade 7 (£885-£930), 
plus London allowance. 

Apply by letter to L. F. G. Baker, District 
Manager, Eastern Electricity Board, 7c, High 
Street, Barnet, by 2nd September, 1957. 


ST. ALBANS DISTRICT 
09/57N) 
THIRD ASSISTANT ENGINEER (Ref. 705). 

Candidates should have had a sound technical 
training and suitable experience in the construc- 
tion, operation and maintenance of H.V. and 
L.V. distribution systems including substations. 

Salary N.J.B. Class F, Grade 9 (£790-£835). 

Apply by letter to F. J. Drake, Assoc.I.E.E., 
Manager, Eastern Electricity Board, 107 St. 
Peter’s Street, St. Albans, Herts, by 2nd 
September, 1957. 

Norfolk Sub-Area 
NORWICH DISTRICT 
(110/57R) 
DISTRICT COMMERCIAL ASSISTANT 
(Agriculture). 

Candidates should have had sound training 
in the electricity supply industry and subsequent 
wide experience of commercial practices. The 
person appointed will be required to concentrate 
on the development of energy and equipment 
sales in rural areas, and for this purpose a know- 
ledge of farming equipment and the application 
of electricity to farming and horticulture is 
essential; an appreciation of farming practice and 
methods *would be an advantage. 

Salary N.J.C. Grade 3 (£680-£740). 
DEMONSTRATORS (111/57R). 

Candidates should have had domestic science 
training including electrical housecraft, should 
preferably hold the E.A.W. Certificate and be 
competent to plan and give cookery demonstra- 
tions, including lectures and advice to con- 
sumers on the use of domestic electrical 
appliances. 

Salary N.J.C. Grade 1 (£500-£600), although 
progress beyond £540 will be subject to a 
certificate that the person concerned is capable 
of undertaking all the duties of the grade. 

For Norwich District vacancies apply by letter, 
within 14 days, to the Manager, Eastern Elec- 
tricity Board, Norwich District, 4, Duke Street, 
Norwich. 7225 


MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 


SSISTANT CONSUMERS’ ENGINEER 
required at Blaenau Ffestiniog in the 
Caernarvon District. 

Salary within range £635/£680 per annum 
(N.J.B. E/11). 

Applicants should have had an engineering 
training and experience in dealing with instal- 
lation work, consumers’ supply enquiries and 
general commercial duties. 

Appointment subject to medical examination. 
Pension scheme. 

Application forms obtainable the 
Manager, No. 4 Sub-Area, Electricity House, 
Rhostyllen, near Wrexham. Closing date, 28th 
August, 1957. 7207 


ELECTRICAL TECHNICAL 
REPRESENTATIVE 


LIVER PELL CONTROL Limited, Cam- 
bridge Row, Woolwich, London, S.E.18, 
require two young qualified Engineers (age 


“group 25-35) to sell coils, electro magnets, 


relays, solenoids and transformers to industry, 
one resident in the Bristol/Gloucester area and 
one north of the River Thames. 

If you require a good salary and commission, 
and a permanent job in the sales team of a 
rapidly expanding organisation that keeps in 
front, send full details marked personally for 
the Sales Manager. 7193 
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SOUTHERN ELECTRICITY BOARD 


Assistant Engineer ( (Maintenance) 
XFORD District el No. 2 (Newbury) Sub- 


Area. Salary N.J.B. Class H, Grade 11 
(£790-£835 per annum). N.J.B. conditions of 
service. 


The duties of the post will be to assist with 
the maintenance and operation of switchgear, 
transformers, cables and overhead lines up to 
and including 33 kV. The appointment will 
ultimately involve standby duties. 

Applications on forms obtainable from the 
Sub-Area Secretary, 7, Oxford Road, Newbury, 
and returned to him in envelopes suitably en- 
dorsed not later than 2nd September, 1957. 


Assistant Engineer 
(Maintenance and Operation) 
Isle of Wight District of No. 3 (Portsmouth) 


Sub-Area. Salary N.J.B. Class E, Grade 10 
(£685-£730 per annum). N.J.B. conditions of 
service. 


The duties of the post will be to assist with 
the maintenance and operation of H.V. and L.V. 
distribution mains and substations and with 
minor construction work. The possession of 
suitable technical qualifications will be an 
advantage. The appointment will involve stand- 
by duties. 

Applications on forms obtainable from the 
Sub-Area Secretary, Lower Drayton Lane, 
Cosham, Portsmouth, and returned to him in 
envelopes suitably endorsed not later than 2nd 
September, 1957. 

Engineering Draughtsman 

No. 3 (Portsmouth) Sub-Area Office, Sub- 
Station Section. Salary N.J.B. Schedule D, 
Grade 6 (£595-£715 per annum), commencing 
at a point dependent upon qualifications and 
experience. N.J.B. conditions of service. 

Applicants should be qualified draughtsmen, 
and the successful candidate will be required 
to undertake, under supervision, the preparation 
and final layout of diagrams and drawings re- 
lating to mains, substation plant and equipment. 
Possession of suitable technical qualifications 
will be an advantage. 

Applications on forms obtainable from the 
Sub-Area Secretary, Lower Drayton Lane, 
Cosham, Portsmouth, and returned to him in 
envelopes suitably endorsed not later than 2nd 
September, 1957. 

The successful candidates for the above 
appointments will be required to contribute to 
the Central Electricity Authority and Area 
Boards (Staff) Superannuation Scheme, if 
eligible. 7205 


EASTERN ELECTRICITY BOARD 


Northmet Sub-Area. 98/57.R 
Sub-Area Engineer (Ref. 691) 
(Revised Advertisement) 


ANDIDATES should be Corporate Mem- 

bers of the Institution of Electrical Engi- 
neers and must have had extensive experience 
in the planning, operation, maintenance and 
construction of large distribution systems cover- 
ing both urban and rural areas. 

The post has wide engineering interest and 
involves responsibility for extensive capital 
pro 5 revenue works and the control of a large 
sta 

The appointment is superannuable and the 
revised salary will be in accordance with Class 
E, Grade 6 of the National Managerial and 
Higher Executive Grades Agreement (£2,500- 
£2,700) plus London allowance. 

Applications to be forwarded to C. C. Hill, 
B.Sc.(Eng.), M.I.E.E., M.I.Mech.E., Manager, 
Northmet Sub-Area, Eastern Electricity Board, 
Northmet House, Southgate, London, N.14, so 
as to be received not later than Monday, 9th 
September, 1957. 

Candidates who submitted an application in 
response to the previous advertisements need 
not re-apply. 7119 


BRITISH KLOCKNER SWITCHGEAR 
LIMITED 
Chertsey, Surrey 


ECHNICAL SALES ENGINEERS required 

for London and Home Counties. Know- 
ledge of motor control gear; sales experience 
preferred but not essential. Apply giving — 
particulars to—Managing Director. 
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Situations Vacant (continued) 
MIDLANDS ELECTRICITY BOARD 


Worcester and District Sub-Area 


PPLICATIONS are invited for the follow- 
ing superannuable posts in the Broms- 
grove/Redditch District. The appointments 
will be effective from 1st October, 1957, and 
the successful applicants will be located at 
Redditch. 
DISTRICT ENGINEER. 

The successful candidate will be responsible 
to the District Manager for all engineering 
matters, and should have had extensive experi- 
ence in the planning, operation, construction 
and maintenance of H.V. and L.V. systems. 
Technical qualifications desirable. Salary 
£1,160/ £1,235 per annum (N.J.B. Grade F.3). 
SECOND ASSISTANT DISTRICT 

ENGINEER. 
_ Experience necessary in the planning, opera- 
tion and maintenance of high and low voltage 
underground and overhead distribution systems. 
Technical qualifications desirable. Salary £885 / 
£930 per annum (N.J.B. Grade F.7). 
SECOND ASSISTANT DISTRICT 

COMMERCIAL ENGINEER. 

Applicants should have a sound technical 
training with wide practical experience in the 
sale and installation of domestic and commercial 
electrical equipment and the wiring associated 
therewith. Technical qualifications desirable. 
rd £835/£880 per annum (N.J.B. Grade 


Apply by letter within seven days, stating age, 
qualifications, experience, present salary and 
position, to Mr. R. Mallet, Sub-Area Manager, 


Midlands_ Electricity Board, Whittington, 
Worcester. 
South Staffs. and North Worcs. 


Sub-Area 
GENERAL ASSISTANT ENGINEER 
(METER DEPARTMENT) 
(HEADQUARTERS). 

Duties will include laboratory work, sub- 
standard instrument calibration, testing of poly- 
phase metering equipment, both in the test room 
and on consumers’ premises, and the carrying 
out of special tests on other apparatus, includ- 
ing switchgear and relays. Technical qualifica- 
tions desirable. Salary £590/£635 per annum 
(N.J.B. Grade L.18). Superannuable. 

Apply by letter within fourteen days, stating 
age, qualifications, experience, present salary 
and position, to Mr. T. G. Keeler, Sub-Area 
Manager (Ref. CW), Midlands Electricity Board, 
P.O. Box No. 9, Toll End Road, Tipton, Staffs. 

A. STEPHENS, 
Secretary. 7224 


POWER PLANT SUPERVISOR 


A VACANCY exists with the Operations 
Branch of the Industrial Group of the 
United Kingdom Atomic Energy Authority at 
CHAPELCROSS WORKS, ANNAN, DUM- 
FRIESSHIRE, SCOTLAND. ; 
DUTIES: To be responsible, on shift, to 
the Shift Manager for the safe and efficient 
operation of power generating plant with associ- 
ated E.H.V. and M.V. switchgear. 
QUALIFICATIONS AND EXPERIENCE: 
Applicants must have served a recognised engi- 
neering apprenticeship and have had consider- 
able experience in the operation of E.H.V. 
switchgears, turbo-alternators and steam plant. 
They should have a good knowledge of the 
electricity regulations and maintenance pro- 
cedures concerning the safety of personnel. 
Possession of a Higher National Certificate in 
Electrical Engineering may be an advantage. 
A period of training will be given at another 
works operated by the Industrial Group. 
SALARY will be assessed within the scale 
£1,050-£1,270 p.a. 
A contributory pension scheme is in operation. 
An Authority house for renting by the suc- 
cessful candidate, if married, may be available 
in due course, or alternatively substantial assis- 
tance may be given towards legal expenses 
incurred in private purchase. 
Send a postcard for an application form, 
quoting reference 2020, to the Recruitment 


Officer, United Kingdom Atomic Energy 
Authority, Industrial Group Headquarters, 
Risley, Warrington, Lancs. 


Closing date, 9th September, 1957. 7145 


SALES ENGINEERS 


OHNSON & PHILLIPS invite applications 
from men with suitable experience for 
positions as TECHNICAL ENGINEERS to 
sell one or more of the undermentioned pro- 


ducts, principally to industrial and trade 
purchasers :— 
CABLES. 
CAPACITORS. 
SWITCHGEAR. 
TRANSFORMERS. 


There are vacancies at Birmingham, Glasgow 
and Manchester branches. 

Applications giving details of qualifications, 
experience and salary grouping, and indicating 
the preferred area, should be sent to the Sales 
Director, c/o Employment Department, John- 
son & Phillips Ltd., Victoria Way, Charlton, 
London, S.E.7. 7192 


A PROFESSIONAL 
ENGINEERING APPOINTMENT 


in the field of 


ELECTRICAL POWER SYSTEMS 
STUDY. 


HE ENGLISH ELECTRIC 

COMPANY, Stafford, is inter- 
ested in appointing a qualified 
Electrical Engineer or Physicist to 
conduct theoretical investigations 
and analytical studies into problems 
concerning electrical power systems. 


Prospects are good. Analytically 
minded candidates who realise 
electrical power engineering presents 
a rewarding challenge are invited to 
apply to Central Personnel Services, 
336/7, Strand, London, W.C.2, 
quoting Ref. ER.1218T. 


May we add that Stafford is a 
pleasant county town not the centre 
of a heavy industrial area. 


7209 


TELEPHONE CABLE 
ENGINEER 


for a wide range of duties associated 
with technical control in the manu- 
facture of paper and thermoplastic 
telephone cables. The work in- 
volves the investigation of processes, 
the study and analysis of test data 
and the technical supervision of 
experiments. 


Technical training should be to 
Higher National Certificate level in 
electrical engineering. Salary will 
be assessed generously according to 
age, qualifications and experience. 


Prospects and conditions of em- 
ployment are excellent, including 
bonus and superannuation schemes, 
five-day week, etc. 


Please submit applications 
to 


Works Personnel Officer, 
Reference P/2, 
British Insulated Callender’s Cables 
Limited, 
Prescot, Lancashire. 


6974 


ELECTRICAL REVIEW 23 AUGUST 1957 


SENIOR SCIENTIFIC OFFICERS: 
SCIENTIFIC OFFICERS 


HE CIVIL SERVICE COMMISSIONERS 
invite applications for pensionable appoint- 

ments covering a wide range of scientific re- 
search and development in most of the major 
fields of fundamental and applied science. In 
Biological subjects the number of vacancies is 
small: individual vacancies exist in the 
Natural History Museum for candidates who 
have special knowledge of, or who are inter- 
ested in, crystallography, taxonomic entomology. 
palzobotany, malacology, acarology. 

Scientific Officers are urgently required for 
the Forensic Laboratories : for scientific exami- 
nation of document and handwriting cases at 
Cardiff ; for Chemists at Preston, Harrogate 
and in London. There is also a vacancy 
for a Senior Scientific Officer (Biologist) at 
Harrogate. 

The Royal Naval Scientific Service require 
a Scientific Officer (male) for the Nationa! 
Institute of Oceanography to work on oceanic 
Cephalopoda. 

Candidates must have obtained a university 
degree with first or second class honours in an 
appropriate scientific subject (including engi- 
neering) or in mathematics, or an equivalent 
qualification, or be otherwise qualified by high 
professional attainments. Candidates for Senior 
Scientific Officer posts must in addition have 
had at least three years’ postgraduate or other 
approved experience. 

AGE LIMITS: Senior Scientific Officers, 
between 26 and 31, but specially suitable can- 
didates under 26 may be admitted; for Scien- 
tific Officers, between 21 and 28 during 1957 
(up to 31 for permanent members of the Ex- 
perimental Officer class). 

SALARY (London): Senior Scientific Officers, 
minimum £1,190 (women £1,098); men’s scale 
maximum £1,410. Scientific Officers, minimum 
£635; men’s scale maximum £1,110. Women’s 
pay above £635 slightly lower but being raised 
to reach equality with men’s in 1961. Some- 
what lower rates in the Provinces. 5-day week, 
generally. 

Further particulars from 

Civil Service Commission, 
Scientific Branch, 

30, Old Burlington Street, London, W.1, 
quoting No. S.53/57 for Senior Scientific Officers 
and S.52/57 for Scientific Officers. 

Interview boards will sit at intervals, as 
required. Early application is advised. 7213 


JOSEPH LUCAS (ELECTRICAL) LTD. 
Great King Street, Birmingham 


S a result of expansion of our road vehicle 

lighting development department to meet 
the growing demands of the motor industry 
we have vacancies for 


ENGINEERS AND PHYSICISTS 


of at least H.N.C. standard to work on the 
following projects. Experience or knowledge 
of photometric and electrical instruments 
desirable. 


The design and development of vehicle 
lighting equipment and in particular the 
development of optical systems for future 
projects. 


Development work on specific problems re- 
lated to vehicle lighting equipment and the 
design of laboratory and factory control 
equipment for these products. 


In addition there are vacancies for SENIOR 
DESIGNERS required to work in close co- 
operation with car designers and styling engi- 
neers on the design of lighting equipment for 
new car models. Experience in the design of 
pressed metal components for large quantity 
production desirable. 


All of these positions carry attractive starting 
salaries and provide excellent prospects for 
advancement. Staff pension fund. 


Apply in writing, stating age, qualifications 
and experience, to the Personnel Manager, 
Joseph Lucas (Electrical) Limited, Great King 
Street, Birmingham, 19, quoting reference 
PM/D/156. 


127 
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ELECTRICAL REVIEW 23 AUGUST 1957 


CENTRAL ELECTRICITY AUTHORITY 


Southern Division 


PPLICATIONS at are invited for the follow- 
4X ing positions :— 
ASSISTANT ENGINEER 
(Building Maintenance), 
EARLEY GENERATING STATION 
(S/ 13-939). 

Applicants should have a good general know- 
ledge of building and construction, be capable 
of levelling, and possess a knowledge of building 
regulations. Possession of certificates in build- 
ing subjects of the City and Guilds Institute 
or a Higher National Certificate in Building 
will be an advantage. 

The successful candidate will be required to 
supervise the repairs and maintenance of build- 
ings at the station. 

Salary N.J.B. Grade G.10, £790-£835. 
SHIFT CHARGE ENGINEER 

POOLE GENERATING STATION 
(S/ 13.940). 

Applicants should possess technical qualifica- 
tions admitting to corporate membership of a 
recognised professional institution, and have had 
previous operating experience involving respon- 
sibility in a large modern generating station with 
high temperatures and pressures and preferably 
with pulverised fuel equipment. 

Salary N.J.B. Grade J.7, £1,065-£1,140. 
GRADE 10 ENGINEER, 

POOLE GENERATING STATION 
(S/13-941). 

The successful candidate may be called upon 
to perform the duties of a station shift control 
engineer, to assist on maintenance work, or to 
perform general station duties. Operating ex- 
perience of modern generating station plant is 
essential. 

Salary N.J.B. Grade J.10, £885-£930. 

Applicants should possess a Higher National 
Certificate or its equivalent, and preferably 
possess or be studying for qualifications leading 
to corporate membership of an appropriate 
professional institution. 

Special application forms for the above posts, 
obtainable from P. D. A. Oliver, Divisional 
Secretary, Central Electricity House, 111, High 
Street, Portsmouth, should be returned by 4th 
September, 1957. 7223 


CENTRAL ELECTRICITY AUTHORITY 


South Western Division 
STAFF VACANCIES 


(a) SENIOR ASSISTANT ENGINEER (Co- 
ordination), Generation Construction 
Department. 

Superannuation scheme. Salary N.J.B. Class 
AX/CX, Grade 1, £1,330-£1,455/£1,525. 

Candidates should have had a sound technical 
and practical training followed by wide ex- 
perience in the construction of modern power 
stations, including programming and_ the 
control of site organisation. They should pre- 
ferably be Associate Members of a recognised 
institute or possess similar qualifications. 

(b) STATION CHEMIST, Castle Meads 
Power Station, Gloucester. 

Superannuation scheme. Salary N.J.B. Class 
E, Grade 7, £835-£880. 

Candidates should have had training up to 
H.N.C. level or equivalent in chemistry, and 
some experience of power station practice, and 
be capable of supervising the work of trainee 
chemists. 

The station is modern, well laid out, of good 
efficiency, and affords attractive prospects for 
experience on high purity steam and water 
systems. 

Laboratory facilities are good. 

(c) ASSISTANT SHIFT CHARGE ENGI- 
NEER, East Yelland Power Station. 

Superannuation scheme. Salary N.J.B. Class 
H, Grade 9, £885-£930 (plus 10% _ shift 
allowance). 

Applicants should have had sound technical 
training and practical experience in a modern 
power station. 

(d) STATION SHIFT CONTROL ENGI- 
NEER, Portishead “ B ” Power Station. 

Superannuation scheme. Salary N.J.B. Class 
J, Grade 10, £885-£930 (plus 10% shift 
allowance). 

Candidates should possess good technical 
qualifications and have had training and ex- 
perience in the control and operation of steam 
generating plant and main switchgear in a 
modern power station. 

Applications on form A.E.6/ACT obtainable 
from the Divisional Secretary, 26, Oakfield 
Road, Bristol, 8, should be completed and re- 
turned by 6th September, 1957. 7215 


NEW ZEALAND MINISTRY OF WORKS 
Professional and Technical Staff 


HE Ministry of Works, New Zealand, invites 

applications for the following vacancies on 

the Permanent Staff. Positions, qualifications 
desired and commencing salaries are as follows: 


MECHANICAL ENGINEERING 
DIVISION. 


5. MECHANICAL AND ELECTRICAL 

ENGINEERS. 
Corporate Membership of the Institution 
of Mechanical or Electrical Engineers, 
London, whichever is appropriate. Com- 
mencing salaries £895-£1,465 per annum. 

6. BUILDING SERVICES ENGINEERS. 
Corporate Membership of the Institution 
of Mechanical Engineers or of the Insti- 
tution of Heating and Ventilating Engineers, 
London. Commencing salaries £895- 
£1,465 per annum. 

7. ASSISTANT MECHANICAL, 
ELECTRICAL or BUILDING 
SERVICES ENGINEERS. 

A University Degree in Mechanical or 
Electrical Engineering or Graduate Mem- 
bership of the above Institutions. Com- 
mencing salaries £810-£1,000 per annum. 

8. MECHANICAL, ELECTRICAL or 

BUILDING SERVICES 
DRAUGHTSMEN. 
Ordinary or Higher National Certificate in 
Mechanical or Electrical Engineering, or 
equivalent examination, and at least three 
years’ experience in draughting, design and 
calculations. Commencing salaries £720- 
£1,000 per annum. 

Enquiries, mentioning this paper and quoting 
reference No. 3/74/133, also stating the type 
and number of position sought, should be 
addressed to the High Commissioner for New 
Zealand, 415, Strand, London, W.C.2. Full 
cetails of duties, experience desired, and general 
information on the conditions of employment 
i. the New Zealand Public Service, together 
with application forms, will then be ae >> 

949 


REED PAPER GROUP 
invite applications for the post of 
ENGINEER 


in technical charge of a new (National 
Elliott 405) Electronic Business Com- 
puting Installation. The duties will 
consist of routine maintenance and fault 
rectification on the computer and its 
ancillary equipment. 

The minimum qualifications required 
are H.N.C. or equivalent in electronics, 
and experience in radio or radar main- 
tenance. Complete training in the 
special equipment will be given by the 
manufacturers. 

The job will be located near Maid- 
stone in Kent. It offers an attractive 
career to men who have had electronic 
and radar experience in the Services. 
Conditions of service are excellent, with 
a non-contributory pension scheme and 
assistance with house purchase in 
approved cases. 

Write stating qualifications and ex- 
perience to the Group Personnel Officer, 
Albert E. Reed & Co. Ltd., Larkfield, 
nr. Maidstone, Kent, quoting 58/B. 


7171 


SENIOR DESIGN DRAUGHTSMEN 
and draughtsmen of other grades are invited by 
the Pye Group to apply for positions created 
by continued expansion in the light engineering 
industry. 

Opportunities are offered to men with sound 
industrial training and experience in light 
mechanical or electrical engineering for reward- 
ing work in a wide variety of electronic and 
electro-mechanical fields, including domestic 
radio and television. 

Applications should be addressed in the first 
instance to the Chief Engineer, Pye Limited, 
St. Andrew’s Road, Cambridge, quoting DD. 


7221 
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SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


PPLICATIONS are invited for the under- 
noted positions in the Transmission 
Section of the Chief Engineer’s Department :— 


(1) FOURTH ASSISTANT ENGINEER, 
Galashiels Section (Ref. E.38/57). 

(2) FOURTH ASSISTANT ENGINEER, 
Dunfermline Section (Ref. E.39/57). 

(3) FOURTH ASSISTANT ENGINEER, 
Currie Section (Ref. E.40/57). 

(4) FOURTH ASSISTANT ENGINEER, 
Tongland Section (Ref. E.41/57). 

(5) FOURTH ASSISTANT ENGINEER, 
Headquarters, Glasgow (Ref. E.42/ 57). 

All applicants should possess qualifications of 
not less than Higher National Certificate stan- 
dard. Applicants for posts (1) and (2) must 
have at least two years’ experience on 132-kV 
lines and switchgear, while applicants for posts 
(3), (4) and (5) should have had some experi- 
ence in the electricity supply industry or with 
a firm of electrical manufacturers. 

The positions are superannuable. Commenc- 
ing salaries, with placing dependent upon ex- 
perience, will be in accordance with Class 
AX/DX of Schedule B to the National Joint 
Board Agreement. 

Posts (1) and (2): 

Grade 5, £810/£1,010 per annum. 

Posts (3), (4) and (5): 

Grade 6, £710/£910 per annum. 

Applications (quoting appropriate reference) 
should be submitted on the standard form, 
which may be obtained from the undersigned, 
and should reach this office not later than 31st 
August, 1957. 

ANDREW A. WALLACE, 


P.O. Box 173, Secretary. 
351, Sauchiehall Street, 
Glasgow, C.2. 
13th August, 1957. 7191 


THE GENERAL ELECTRIC 
COMPANY LIMITED 


Witton, Birmingham, 6 


requires young qualified electrical 
engineers for work in connection with 
the preparation of tenders for control 
gear. 


The work is interesting and covers 
a field involving steelworks, 
mining and industrial plant installa- 
tions, and provides a good opportunity 
for young men of initiative to widen 
their experience and attain senior 
status. 


Applicants should possess H.N.C. 
(Electrical) or equivalent, together 
with some knowledge of estimating 
and tendering. 


Interviews in the strictest confidence 
will be arranged at any time to suit 
the convenience of applicants. 


Adequate assistance is available to 
cater for change of district Generous 
salary levels are offeed. Salary at 
commencement depending on qualifi- 
cations and experience. 


Please apply with full particulars 
to the— 


STAFF MANAGER 
7170 
BRITISH KLOCKNER SWITCHGEAR 
LIMITED 


Chertsey, Surrey 


STIMATOR for TECHNICAL SALES. 
Correspondence and capable of preparing 
control schemes involving automatic motor con- 
trol gear. Experience essential. 

CIRCUIT DIAGRAM DRAUGHTSMAN. 
Preferably experienced in preparing automatic 
control gear schemes. 

Applicants to have O.N.C. (Electrical). 
Excellent opportunities with fast growing con- 
cern. Pension scheme. Apply to Managing 
Director, stating experience and present a * 
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Situations Vacant (continued) 


EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 


Engineers and Draughtsmen 


invited from suitably quali- 
fied persons for a range of (1) Mechanical 
and (2) Electrical Engineering posts for work 
in connection with development and design of 
a large new hospital and general hospital 
services for the whole region. 

Posts are permanent and pensionable, pro- 
viding scope in the entire field of hospital 
engineering covering surveys, reports, estimates, 
preparation of plans and _ specifications, and 
supervision of site works undertaken by con- 
tract in connection with (1) heating, ventilating, 
air conditioning, boiler plant, kitchens and 
laundries, water supplies, etc., and (2) lighting, 
power, call, radio, fire alarm, telephone and 
clock systems, lifts, emergency supplies and 
electrical services in connection with (1). 
Hospital experience, though desirable, is not 
essential. 

All grades of staff are required ranging from 
Senior Assistants to Draughtsmen. 

Applications giving full personal details of 
experience, qualifications, present salary, etc., 
with names of two referees, to Secretary of 
Board, 117, Chesterton Road, Cambridge, by 
30th August, 1957. 7093 


THE GENERAL ELECTRIC 
COMPANY LIMITED 


Witton, Birmingham 
requires 
SENIOR DESIGN DRAUGHTSMEN 


for control gear design and 
layout work in A.C. and D.C. 
electric traction. 


High salaries are offered for 
these positions in a rapidly 
expanding department. 


without this 
experience also 


Draughtsmen 
specialised 
required. 


Please write with full particulars 
to— 


THE STAFF MANAGER 


7169 


BRCOKHIRST SWITCHGEAR LIMITED, 
CHESTER 


have a number of interesting vacancies in both 
technical and sales departments for 


APPLICATION ENGINEERS, 
DEVELOPMENT DESIGNERS, 
SALES ESTIMATING ENGINEERS 
and 


SENIOR ELECTRICAL DESIGN 
DRAUGHTSMEN. 


Brookhirst has led the way in the application 
of motor control to nuclear power schemes, and 
these vacancies offer interesting work for young 
men interested in this field. 

Previous experience in this type of work is 
not essential as training will be given, but 
applicants for posts of Engineers and Designers 
should hold a Higher National Certificate, whilst 
at least an Ordinary National Certificate in 
Electrical Engineering is required for Draughts- 
men. 

The company operates a pension scheme and 
canteen facilities are available. Five-day week. 
Assistance given towards cost of removal. Apply 
in writing, giving brief details of age, quali- 
fications and experience, to the Personnel 
Officer, Brookhirst Switchgear Limited, North- 
gate Works, Chester, who will deal with the 
applications in complete confidence. 330 


CENTRAL ELECTRICITY AUTHORITY 


Eastern Division 


PPLICATIONS are invited for the follow- 
ing appointment :— 
GENERAL ASSISTANT ENGINEER, 
RYE HOUSE GENERATING 
STATION. 

Salary Class G, Grade 14, £590 X £15 to 
£635 per annum, or Grade 15, £540 X £15 
to £585 per annum plus 10% shift allowance. 

Duties include assisting in the electrical con- 
trol room and experience in the technical opera- 
tion of electrical, boiler house and turbine house 
plant, testing, etc., in a generating station, and 
provide a suitable basis for promotion to higher 
technical grades. 

Manual workers in skilled grades with suit- 
able technical training will be considered. Pre- 
vious experience in a generating station and/or 
technical training to the standard of the Ordi- 
nary National Certificate or its equivalent will 
be an advantage. 

Applications stating age, qualifications and 
experience should be sent to the Controller, 
Central Electricity Authority, Eastern Division, 
West Farm Place, Chalk Lane, Cockfosters, 


Barnet, Herts, by 31st August, 1957. 7190 
POST OFFICE 
SSISTANT ENGINEER. At least 25 


posts for men to be filled by interview. 
Age at least 174 and under 234 on Ist March, 
1957, with extension for service in H.M. Forces 
and, up to two years, for established civil 
service. 

Candidates must have (i) General Certificate 
of Education passes in English Language and 
four other subjects, including two at Advanced 
level from Pure Mathematics, Applied Mathe- 
matics, Pure and Applied Mathematics, Physics, 
Chemistry; or (ii) an equivalent qualification, 
e.g., one based on Scottish Leaving Certificate, 
Scottish Universities Preliminary or Northern 
Ireland Senior Certificate examination; or (iii) 
a Higher National Certificate in Electrical Engi- 
neering ; or (iv) a City and Guilds Final Grouped 
Course Certificate in Telecommunications. 

Starting salary (London) £465 at 18, 19 or 
20, £515 at 21, £650 at 25 or over, rising to 
£950. Somewhat lower in Provinces. 

For particulars (including prospects) and 
application form write (preferably by postcard) 
to Secretary, Civil Service Commission, Bur- 
lington Gardens, London, W.1, quoting No. 
291/57. Application forms should be returned 
by 12th September, 1957. 7142 


ELECTRICAL /MECHANICAL 
ENGINEERING DESIGNER 


HIS senior position with Merseyside 

company of medium size calls for 
rotating machine design ability, both 
electrical and mechanical, of a high 
order. Experience on control gear and 
systems, including electronics, is equally 
desirable. 


The company, associated with a large 
group, expects to pay an attractive four- 
figure salary to a top-flight designer who 
is looking for a challenging position in 
which he can both develop and extend 
the company’s existing range of products. 
These products are of small/medium size 
and special-purpose type. 


First-class qualifications are necessary; 
adequate benefits are available. Appli- 
cations, which should include age and 
salary indication, will be treated most 
confidentially.—Box 7027. 


ELECTRICAL CONTROL OPERATORS 


required for shift work in modern industrial 
generating station. Applicants must have power 
house experience, including load control and 
the necessary switching operations, and prefer- 
ably also in parallel working with National Grid 
System. 

Most attractive rates of pay and conditions 
of service. 

Applications in writing giving age, qualifica- 
tions and experience to the Labour Manager, 


THE CLAYTON ANILINE COMPANY _ 
7161 


Clayton, Manchester, 11. 


ELECTRICAL REVIEW 23 AUGUST 1957 


PILKINGTON BROTHERS LIMITED 
invite applications for a position in the Esti- 
mating Section of a medium-sized drawing 
office. The work covered by this section 
includes :— ‘ 

1. The preparation of approximate estimates 
for buildings and plant from brief speci- 
fications and/or arrangement drawings. 

2. Preparation of estimates for capital sanc- 
tion from final arrangement and detail 
drawings. This work requires an 
intimate knowledge of the mechanical 
engineering trades and practices. 

3. Valuation of plant and buildings for asset 
verification and fire insurance purposes. 

Applicants should have some experience in 
one or more of these fields and should be 
qualified to O.N.C. standard. 

Minimum starting salary for applicants having 
suitable experience and qualifications is £721 
p:a. at 25. 

The company operates a contributory pension 
scheme, assists with house purchase, and has 
excellent canteen, welfare and_ recreational 
facilities. 

Applications giving brief details of career 
should be sent to the Chief Engineer, Pilkington 
Brothers Limited, Cowley Hill Works, St. 
Helens. 7032 


DEVELOPMENT ENGINEER 


XPERIENCED Electrical Develop- 
ment Engineer, B.Sc., or H.N.C., 
required to take charge of research and 
testing laboratory situated 25 miles south 


of London. 
Experience must comprise heavy 
current, medium-voltage range of 


rotating machines, transformers and 
control gear, and applicant must be 
capable of working on both practical 
and theoretical problems on his own 
initiative. 


This is a permanent position in an 
expanding department with good future 
prospects. Existing holiday arrange- 
ments honoured. Pension scheme. 


Apply, giving age, experience, quali- 
fications and salaries received to :— 


BRITISH GECO ENGG. CO. LTD. 
Adelaide House, London Bridge, 
London, E.C.4 


7046 
BRITISH TRANSPORT COMMISSION 


LECTRIC TRACTION ENGINEER (Re- 

search) required in the office of the 

Commission’s Chief Electrical Engineer (British 
Railways Division), London. 

Knowledge all aspects railway electrification 
and ability to envisage potentialities of A.C. 
system and improvements of D.C. system; ex- 
perience in other fields of engineering ; honours 
degree in engineering and good working know- 
ledge of scientific matters. 

Responsible for general direction of research 
effort in railway electrification and co-ordination 
of research between universities, manufacturers 
and within the activities of British Railways. 

Commencing salary up to £3,000 p.a. accord- 
ing to qualifications. Further advances depen- 
dent on degree of development of work. 

Superannuation scheme. Certain free travel 
facilities. Medical examination. 

Write, stating age, qualifications and experi- 
ence, to Manpower Adviser, British Transport 
Commission, 222, Marylebone Road, London, 
N.W.1, within 14 days. 7143 


SOUTH WALES SWITCHGEAR LIMITED 
require for Branch Office in N.W. England: 


(a) OUTSIDE TECHNICAL ASSISTANT 
to sell, mostly to Contractors and Indus- 
trialists, transformers, cables and switch- 
gear. Technical qualifications prefer- 
ably H.N.C. (Electrical). Car driver 
essential. 

(b) DRAUGHTSMEN for 
schematic diagrams. 

Apply, stating age, qualifications, experience 

and salary required, to: South Wales Switch- 
gear Ltd., 3, Hawthorn Lane, Wilmslow, 
Cheshire. 7100 
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second Advertisement 


COUNTY BOROUGH OF BLACKPOOL 


Illuminations and Street Lighting Department 


(eee are invited for the super- 
+i annuable post of SENIOR TECHNICAL 
ASSISTANT within the Qualified Engineering 
Assistants Grade (£707 5s. p.a. X £30 IS5s. 
to £861 p.a.). ; 

Candidates should hold qualifications of 
Grad. I.E.E. standard and have experience of 
distribution networks and specification drafting. 

Exceptionally, a candidate with suitable ex- 
perience but lacking the above qualifications 
may be appointed on a lower commencing 
grade. 

Forms of application, together with details 
of special conditions of service’ which apply, 
will be sent on application to the Illuminations 
and Public Street Lighting Officer, Illuminations 
and Street Lighting Department, Rigby Road 
East, Blackpool, and completed applications must 
be received by him not later than Io a.m. on 
Thursday, 5th September, 1957. 

ERNEST C. LEE, 
Town Clerk. 7144 


CITY OF BIRMINGHAM 
PUBLIC WORKS DEPARTMENT 


Mechanical and Public Lighting Section 


Vacancy for Electrical Engineer 


Grade A.P.T. V (£814 17s. 6d. to 
4‘) £994 5s. per annum). Applicants should 
be Associate Members of the Institution of 
Electrical Engineers or hold equivalent quali- 
fications. 

Candidates should have experience in the 
design, specification and supervision of contracts 
for electric lighting and power installation in 
large buildings. 

The post is permanent, superannuable and 
subject to a medical examination. 

Applications stating qualifications, age and 
experience, and naming two referees, should 
reach the undersigned by the 21st September, 
1957. 

Canvassing disqualifies. 

HERBERT J. MANZONI, 
City Engineer and Surveyor. 
Civic Centre, 
Birmingham, rt. 7160 
MUNICIPALITY OF BRCKEN HILL, 
NORTHERN RHODESIA 


Town Electrical Engineer 


PPLICATIONS are invited from suitably 

qualified applicants fully conversant with 
electrical distribution, including operation, 
maintenance, planning and construction of future 
extensions. 

Salary scale £1,320 p.a. rising by annual 
increments of £80 to £1,560 plus variable cost- 
of-living allowance now 21% of basic salary. 
The commencing salary will depend on quali- 
fications and experience. 

Superannuation fund, free furnished accom- 
modation, or allowance in lieu, free passage 
to Broken Hill for the officer, his wife and 
children under 16 years, plus removal expenses 
up to £75. 

A total of 52 days’ paid annual leave and 
free return fares to coast every two years. 

Write MERZ AND McLELLAN, ESHER, 
SURREY, for further information. 7074 


THE LANCASHIRE DYNAMO GROUP 


CHIEF ENGINEER AND MANAGER, 
SWITCHGEAR DIVISION, 
required at their Oxted, Surrey, works to carry 
out an extensive re-design and development 
programme covering automatic control gear and 

allied products. 

This appointment carries an attractive salary, 
with a good pension, and offers excellent pros- 
pects in a virile organisation situated in a 
Surrey beauty spot twenty-four miles from 
London with housing available. 

_ Applications, which will be treated in con- 

fidence, should give full details of age, quali- 

fications, experience and salary required, and 
should be addressed to :— 

Managing Director 

LANCASHIRE DYNAMO NEVELIN LTD. 

Hurst Green, Oxted, Surrey 

7083 


CENTRAL ELECTRICITY AUTHORITY 
Midlands Division 


OURTH ASSISTANT ENGINEER is re- 

quired in the Transmission Department at 
Divisional Headquarters. N.J.B. service con- 
ditions, superannuable appointment, salary 
within Schedule B, Grade 5, £810 to £935, 
ultimately rising to £1,035 per annum. 

Candidates should possess Higher National 
Certificate in Electrical Engineering or an 
equivalent qualification, and should have had 
some experience in operation and maintenance 
or construction of extra high voltage transmission 
lines and substations. 

The selected applicant will be required 
initially to interchange duties between main- 
tenance work and construction work in the 
various transmission sections and at Divisional 
Headquarters. 

Apply on form AE6, quoting vacancy number 
622MD, available from the Establishments 
Officer, 53, Wake Green Road, Moseley, Birm- 
ingham, 13, by 3rd September, 1957. FAT 


CENTRAL ELECTRICITY AUTHORITY 


Headquarters 


Cathodic Protection 


N opportunity arises to join a specialist 
us team associated with the Research Sub- 
Department of the Chief Engineer’s Depart- 
ment at London Headquarters. 

The duties consist of field work in relation 
to corrosion prevention on a wide range of 
buried and/or immersed plant, and are likely 
to involve a considerable amount of travel. 
Experience of corrosion engineering desirable 
but not essential, and candidates should have 
a degree or similar qualification in engineering 
or science. 

Salary for the appointment would be within 
the scale of £870-£1,045 p.a. 

Application forms, obtainable from the Sec- 
retary’s Office (Establishments), Applications 
Section, Winsley Street, London, W.1, should 
be completed and returned not later than 14th 
September. Quote ref. ER/357. 7187 


ASSISTANT DISTRIBUTION ENGINEER 
AND OVERHEAD LINE FOREMAN 
required by BAHAMAS ELECTRICITY 
CORPORATION on contract for one tour of 
three years. Gratuity £100 a year. Free 

passages. Liberal leave on full salary. 

ASSISTANT DISTRIBUTION  ENGI- 
NEER (M2C/42380/EF). Salary £1,300 a 
year. Candidates must be Corporate Members 
of I.E.E. or possess H.N.C. (Electrical) and 
have wide experience of overhead and under- 
ground distribution up to 33 kV and of sub- 
station equipment. 

OVERHEAD LINE FOREMAN (M2C/ 
42381/EF). Salary £1,180 a year. Candidates 
must have experience of overhead line con- 
struction and maintenance up to 33 kV. Ex- 
perience also of laying and jointing underground 
cables up to 11 kV desirable. 

Write to the Crown Agents, 4, Millbank, 
London, S.W.1. State age, name in block 
letters, full qualifications and experience, and 
quote the reference number shown against the 
post desired. 7182 


FERRANTI LIMITED 
Hollinwood, Lancs. 


invite applications for appointments as 


SENIOR RESEARCH AND 
DEVELOPMENT ENGINEERS 


in the POWER ENGINEERING field, with 
particular reference to power transformers, 
high-voltage equipment, condenser bushings 
and impulse generators. Applicants must 
possess a first or second class honours degree 
in electrical engineering or physics, and must 
be capable of assuming individual responsibility 
for research and development projects. Salaries 
are based on an excellent scale and promotion 
prospects are good. A staff pension scheme 
and a dependants’ insurance scherne are in 
operation. 


Application forms can be obtained from -T. J. 
Lunt, Staff Manager, Ferranti Ltd., Hollinwood, 


Lancs. Please quote reference FWG. 
7029 
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CENTRAL ELECTRICITY AUTHORITY 


Midlands Division 


OURTH ASSISTANT ENGINEER is re- 

quired in the System Operation Depart- 
ment at Divisional Headquarters, Birmingham. 
N.J.B. service conditions, | superannuable 
appointment, salary within Schedule B, Grade 6, 
commencing in range £710-£835, ultimately 
rising to £935 per annum. 

The duties are of a general technical and 
statistical nature and applicants should have had 
a sound technical training and practical experi- 
ence preferably in connection with system 
control. The possession of Higher National 
Certificate in Electrical Engineering or equiva- 
lent qualifications will be considered an advan- 
tage. 

Apply, quoting Vacancy No. 621MD on form 
AE6, available from the Establishments Officer, 
53, Wake Green Road, Moseley, Birming- 
ham, 13, by 3rd September, 1957. 7216 


PROJECTS ENGINEER 


SIMON-CARVES LTD. 
have a vacancy in the 
PRECIPITATOR DIVISION 
of their 
CHEMICAL PLANT DEPARTMENT 

for a PROJECTS ENGINEER, for projects 
work on electro-precipitators. Applicants should 
at least have an O.N.C. (Mech. or Elect.). Some 
experience on electro-precipitator practice an 
advantage but not essential. Someone used to 
similar mechanical and electrical projects work 
on equipment for steelworks, blast furnace plants 
or power stations would be suitable. _ 

This post is permanent and pensionable. 
Salary depending on qualifications and experi- 
ence. 

Write, quoting ref. JO.39, to Staff & Training 
Division, Simon-Carves Ltd., Cheadle Heath, 
Stockport, Cheshire. 7146 


ELECTRICIANS 


required for 
Power Station Contract Work 
IN MIDLANDS. 


London rates and out allowances paid. 
Long-term contract. 

Periodical travel facilities home. 
Applications to 


Employment Manag 
JOHNSON & PHILLIPS LTD. 
Charlton, London, S.E.7 
7080 


PLUMBER - JOINTERS 
required for 
Contract Work. 


To work on cables up to 11 kV. 
London rates and allowances paid. 
Daily transport from London available 
for certain contracts if required. 
Applications to 


Employment Manager 
JOHNSON & PHILLIPS LTD. 


Charlton, London, S.E.7 
7081 


SENIOR TECHNICAL SALES ENGINEERS 
required to introduce and sell fluid power trans- 
mission equipment to those manufacturers who 
make and want the best. 


Applicants should have matriculation 
standard, have good engineering background, 
possess intimate knowledge of mechanical pro- 
cesses combined with electrical drives and 
transmissions; age approx. 40. 


Give full details of education, qualifications 


and experience, stating branch of industries and 
firms concerned and present salary.—Box 7229. 


7 

») 

ving 

ates 
eci- 

gs. 

anc- 

etail 
an 

tical 

isset 

ses. 

> in 
be 

ving 

72% 

sion 
has 

onal 

ton 
St. 

—— 

046 

Re- 
the 

tish 

tion 

LC. 
ex- 

yurs 

Ow- 

irch 

tion 

rers 

yen- 

avel : 

port 

jon, 

143 

‘ED — 

d: 

NT 

jus- 

tch- 
fer- 
iver 
and 
nce 
tch- 
low, | 

100 


110 Supplement 


Situations Vacant (continued) 


METROPOLITAN-VICKERS 
ELECTRICAL CO. LTD. 


Shift Charge Engineer for Power Plant 


PPLICATIONS are invited for the above 
pensionable staff position. Applicants 
must have experience in medium pressure water 
tube boilers and ancillary equipment of a total 
capacity of 240,000 Ib. per hour. Experience 
with H.T. and L.T. substations, pumps and 
air compressors is desirable, and a knowledge 
of water treatment and testing is preferred but 
is not essential. All applicants must be pre- 
pared to undertake shift duties. 

Write for application form, quoting reference 
Og, to Personnel Manager, Metropolitan-Vickers 
Electrical Co. Ltd., Trafford Park, Man- 
chester, 17. 7162 


MIDDLESEX COUNTY COUNCIL 


Education Committee 


STEWARD required for 
electrical engineering laboratories of Acton 
Technical College, High Street, Acton. Duties 
include the care and maintenance of equipment 
used in telecommunications and in electrical 
measurements, construction of apparatus to meet 
laboratory requirements, and general laboratory 
duties. 

Salary Misc. V, £604 to £655 ros. if 26 yrs. 
or over. Prescribed conditions. 

Write to Principal, giving full particulars of 
experience and qualifications, together with 
names and addresses of two referees, by 14th 
September, 1957 (quote V.887 ER). Canvassing 
disqualifies. 7218 


ELECTRICAL DESIGNER 
sought by established manufacturers in London 
with world market for special-purpose precision 
machinery. Exceptional prospects for qualified 
electrical engineer having practical experience, 
aged 30-40, who is possessed of the “ creative 
spark.” 

Only applicant fertile in ideas, with original 
and inventive mind and receiving recognition in 
his present post on this account, need apply. 

Write, in confidence, Personnel Manager, 
Molins Machine Co. Ltd., Evelyn Street, 
London, S.E.8. 


7026 


SIMPSON BROTHERS (OF HAPTON) LTD. 
have the following vacancies. 
FOREMAN for electrical assembly shop. Ex- 

perience of light fabrication and machining 
an advantage. 
— for coil winding and transformer 
shop. 
ASSISTANT to Production Manager for light 
electro-mechanical production. 
TECHNICAL REPRESENTATIVE. Know- 
ledge of control gear and transformers an 
advantage. 
Accommodation available. 
Apply by letter to Magneto Works, Hapton, 
Burnley. 6954 


COMMERCIAL MANAGER 


required by large manufacturers of electrical 
lamps and lighting equipment to take charge of 
their selling organisation in the Midlands. This 
is a senior appointment and applications will 
be considered only from men of wide sales 
experience and proved managerial ability. 
SALARY will be commensurate with age and 
experience. Pension scheme. Applications 
treated in confidence.—Box 7214. 


SOUTH WALES ELECTRICITY BOARD 


require a COMMERCIAL ASSISTANT in 
District 349 (Barry) in the Central Sub-Area 
of the Board. 

Salary Class E, Grade 9 (£740/£785) of the 
N.J.B. Schedule. 

Applications stating age, present position and 
salary, qualifications, experience, and three 
referees, should be addressed to the Secretary 
(Establishments Section), St. Mellons, Cardiff, 
to arrive not later than 9th September, 1957. 
7222 


SERVICE engineer to maintain a number 
of H.T. plastic welding machines. Only 
applicants with practical servicing experience 
considered. Good salary, progressive position, 
age not important. Central London area.— 
Box 7149. 
WELL-known company exporting engi- 
neering products to Venezuela requires 
urgently a young man with some experience 
in the sale at home or overseas of electrical 
engineering products. The man concerned will 
be required to live in Venezuela. Generous 
terms offered to suitable man. Applications 
dealt with confidentially. Detailed applications 
to—Box 7148. 
SSISTANT electrical engineer required for 
West Indies sugar factory. Three-year 
contract, salary £1,000 to £1,100, free living 
quarters and medical attention, generous leave 
on completion. Applicants, who must have 
served a full apprenticeship and obtained their 
National Certificate in Electrical Engineering, 
should write with details of age, education, 
training, experience and marital status to— 
Box Y.802, c/o Streets, 110, Old Broad Street, 
London, E.C.2. 7194 
SSISTANT for design of electric motors 
and generators with National Certificate in 
Electrical Engineering or equivalent. Progres- 
sive position. — Higgs Motors Ltd., Witton, 
Birmingham. 7212 
HIEF electrical estimator required for small 
manufacturing concern in N. London deal- 
ing with interesting and varying range of electro- 
mechanical and sheet metal projects. Details 
to—Box 7163. 
-M.A. cable manufacturer requires sales 
representative for the Birmingham and 
Midlands area. One with established connec- 
tions preferred. Write in confidence giving full 
details. Own staff informed.—Box 7150. 
IRCUIT draughtsmen required by firm 
manufacturing industrial control equip- 
ment. Commencing salaries up to £800 per 
annum for first-class men, but some less 
experienced draughtsmen required. Canteen 
facilities, pension scheme, holiday commit- 
ments recognised. Housing assistance later to 
approved cases. West Middlesex area. Write 
giving age, experience and full details to Box 


7125. 
|} genome: engineer (electrical) required by a 
young and expanding division of an inter- 
nationally established engineering company, 
located in pleasant rural surroundings 25 miles 
from London, H.N.C. or equivalent preferred. 
For the design of oil-immersed metal rectifier 
equipment and transformers. Negotiation with 
customers and suppliers. Full responsibility 
from order to shipment. Commencing salary 
up to £900 per annum. Non-contributory pen- 
sion scheme. Accommodation available shortly 
after engagement. Household removal expenses 
paid. Travelling expenses paid for interview. 
Please write, quoting ref. D.2, and stating 
relevant particulars to—Box No. 4 D. E7832, 
A.K. Advg., 212a, Shaftesbury Avenue, London, 
W.C.2. 7210 
ESIGNER required for large power trans- 
formers up to 45 MVA at 132 kV. Good 
pension scheme and prospects in an expanding 
organisation. Reply giving details of experience, 
age and salary required to—Box 7195. 
RAUGHTSMAN wanted — electrical 
experience an advantage. Opportunity 
for ambitious man in Westminster office. 
Write age, experience and salary required. 
—Box 7126. 
RAUGHTSMEN. Excellent opportunities 
offered to electrical/mechanical draughts- 
men. Established expanding company special- 
ising in contactors, control panels and test rigs. 
374-hour week, two weeks’ paid holiday after 
10 months and sickness scheme. Write giving 
full details and salary expected.—Box 7211. 
AST Africa. Supervising engineer required 
for leading electrical contractor. Must be 
experienced in estimating and design of elec- 
trical installations. Write stating age and ex- 
perience.—Box 7172. 
LECTRICAL contractors, North-West Kent 
area, require services of a part-time or 
free-lance estimator, experienced in general light- 
ing, power and heating systems. All enquiries 
treated with strict confidence.—Box 9061. 
LECTRICAL contractors require experi- 
enced estimator-supervisor. No Saturdays. 
Superannuation scheme. Write in confidence 
stating experience and salary required.—Tyler 
& Freeman Ltd., 25, Floral Street, London, 
WG.2. 7037 
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LECTRICAL contractors, Eastern Counties, 
require supervising engineer to handle 
wiring contracts from estimating to final billing. 
Fine opportunity with big prospects leading to 
directorship for energetic young man (22-40) 
with sound practical and technical knowledge, 
able to interview and advise clients and also 
seek out business. Reply in confidence stating 
experience, age and commencing salary.— 
Box 9084. 
LECTRICAL contractors require experi- 
enced estimator for industrial power and 
lighting contracts. Young man, 25-35, capable 
of working on own initiative. Please reply in 
confidence, giving age, experience and salary 
required, to Electric House (Denton) Ltd., Law 
Street, Denton, Manchester. 7069 
LECTRICAL designer in charge small 
drawing office dealing with many aspects 
of design and application of medium switchgear, 
busbar systems, control boards, etc. This is 
unquestionably an important appointment for 
initiative and creative thinking in a small ex- 
panding manufacturing unit N. London. State 
details, approx. salary to—Box 7164. 
LECTRICAL draughtsmen for designing 
installations for power and lighting distri- 
butions required by consulting engineers in 
Manchester. Salaries up to £950 per annum 
according to experience.—Box 7197. 
LECTRICAL draughtsmen required by 
major oil company in. the Middle East. 
Applicants, who should not be over 45, should 
preferably hold an H.N.C. or at least an O.N.C., 
and have at least 4 years’ experience in an 
electrical engineering drawing office on work 
relating to installation and distribution schemes, 
power station layout, flameproof equipment, 
domestic and industrial lighting layouts. Two- 
year tours of duty followed by paid home leave. 
Salary £2,100 per annum net. Air passages 
paid. Write giving age, qualifications and brief 
career details to—Box ER.384, c/o 191, Gresham 
House, London, E.C.2. 7173 
LECTRICAL engineer. A large manufac- 
turing company in the South-East of 
England has a vacancy for an electrical engineer 
to serve as assistant to the chief electrical engi- 
neer. Preferably with experience of D.C. supply 
and the maintenance of heavy plant. Applicants 
of around 35 years of age with sound qualifica- 
tions and experience will be interested. Appli- 
cations, which will be treated in strictest con- 
fidence, should state full details of qualifications 
and experience and an indication of initial salary 
expected. Assistance with housing will be given 
and a liberal pension plan is in operation. 
Write to—Box 7201. 
LECTRICAL engineer required by well- 
known engineers’ representatives to 
develop transformer, capacitor and switchgear 
business in Scotland, to be located Glasgow 
area. Salary, commission and expenses, but 
working directorship available soon to suitable 
man, with salary, expenses and share of profits. 
An opportunity for man with a little capital, 
desirous of taking a share, initially small, but 
increasing over a few years, in an established 
business. State age, experience, present earn- 
ings, capital likely to be available over a period 
of five years, and whether car owner .— Box 


9086. 
LECTRICAL engineering draughtsman 
required with some experience in the 
preparation of schemes for M.V. electrical dis- 
tribution and illumination and electrical equip 
ment of industrial buildings. Minimum tech- 
nical qualification O.N.C. Minimum starting 
salary for draughtsman of H.N.C. standard is 
£747 p.a. at 25. Salary reviewed annually. 
Conditions include a contributory pension 
scheme, assistance with house purchase, family 
education schemes, a wide variety of recrea- 
tional facilities, etc. Apply stating age, quali- 
fications and experiencg to the Personnel Officer, 
Pilkington Brothers Limited, Cowley Hill Works, 
St. Helens, Lancashire. 7033 
LECTRICAL engineers with B.A. or B.Sc. 
degree required for work in connection with 
nuclear power stations by well-known consulting 
engineers in London. Applicants should have 
previous experience in the design and/or opera- 
tion of large rating electrical plant, alternators 
and motors. Applications in the candidate's 
own handwriting, giving full details of education, 
qualifications and previous experience, to—Box 


7234. 
LECTRICAL. First-class engineers, fore- 
men and chargehands required by large 
London firm electrical engineers and contractors. 
Progressive positions. Write age, experience, 
references, etc.—Box 7068. 
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es engineers for junior posts 
are required for experimental work on 
traction auxiliary motors and electro-pneumatic 
control schemes and equipment. There are 
possibilities of advancement for those who have 
obtained O.N.C, or reached S2 standard, and 
had some practical experience. Age limit 26. 
Write for further details to Personnel Superin- 
tendent, Westinghouse Brake & Signal Co., 
Ltd., Chippenham, Wilts, quoting ref. no. 
EQUIP/N/At. 7127 
design of lighting and power schemes for 
all types of buildings required for consulting 
engineer’s office in Reading/Oxford area. Ap- 
pointments carry good salaries and pension 
scheme. Apply in writing giving full details 
of previous experience and technical qualifica- 
tions to—C. W. Glover & Partners, Francis 
House, Francis Street, London, S.W.1. 7174 
LECTRICAL supervisor required for 
building installations in Aden. Salary 
£1,200/£1,500 plus allowances. Eighteen 
months’ contract. Bachelor preferred. Must 
have electrical experience.—Box 7198. 


ea wholesalers. Unique position 
offered to a really live and experienced 
representative to operate in the London and 
Greater London area. Must have good con- 
nections. A substantial existing turnover will 
be given to suitable applicant (own staff have 
been notified). Brief particulars in strict con- 
fidence.—Box 7175. 
LECTRICIANS, London rates.—Leonard 
J. Ive, 29, Clarendon Road, Watford 
(Phone 4030). 9070 
Eee required by electrical engineers 
in N.W. London. Applications are invited 
from men who possess experience in electric 
motor drives and control equipment, able to 
take charge of small design and drawing office, 
and capable of preparing good quality drawings. 
Familiarity with printing trade requirements 
essential.—Box 7049. 
are required for a manufactur- 
ing company in Johannesburg. (1) Switch- 
gear engineer with sound background of 
protection schemes for development work on 
distribution at present up to 11 kV. (2) Control 
gear engineer with sound experience in design 
and application of motor control gear I to 2,000 
H.P. The work is interesting and varied involv- 
ing pre-estimate design and contracts engineer- 
ing of switchgear projects. Previous experience 
required. Positions are permanent and pension- 
able, offering good prospects, good starting salary 
and excellent working conditions. (3) Engineer 
with commercial experience for preparation and 
submission of estimates and handling of con- 
tracts connected with manufacturing and selling 
of motors. Position is a senior one with com- 
mensurate salary and is pensionable. Appli- 
cants should state age and full details of 
experience and when at liberty to travel. Reply 
to—Box 7129. 
ELECTRIC Co. Ltd. require light- 
ing and sales engineers. Experienced in 
planning and selling modern and commercial 
industrial lighting. Write full particulars of 
previous experience and salary required.—The 
Secretary, 218/219, Upper Street, London, 
N.1. 7199 
NSEL ELECTRIC Co. Ltd. require (1) 
shorthand typist; (2) general office clerk. 
No Saturdays, holiday arrangements respected, 
congenial conditions. Write fully with salary 
required to the Secretary, 218/19, Upper St., 
London, N.1. 7200 
STIMATING. E. K. Cole Limited, 
Malmesbury, Wilts, have a vacancy for 
an estimator. The company is engaged on 
electronic equipment, and applicants should 
have had a wide experience in estimating this 
class of work and small quantity production. 
Good practical shop training is considered 
essential and an engineering apprenticeship 
desirable. Good salary will be offered and 
there is a possibility of housing accommodation 
being available to suitable applicants. Full 
welfare facilities and contributory pension 
scheme. Please apply in writing with details 
of education, training and experience to— 
Personnel Manager. 7196 
RE meter designer required by 
Chamberlain & Hookham Ltd., Birming- 
ham, 5. Written applications giving all details 
of electrical and mechanical design experience. 
age and technical status will receive careful 
consideration. An avpropriate offer will be 
nade to suitable candidates. 9066 


OREMAN electricians required by contrac- 
tors in London W.C.2 area. Works in 
Greater London. Good prospects and super- 
annuation scheme available for right men. All 
applicants will be interviewed.—Box 9065. 
ENERAL superintendent (European) re- 
quired for large well-established British- 
owned factory in Calcutta manufacturing a wide 
range of electric motors, transformers, switch- 
gear, etc. Must have had considerable experi- 
ence in charge of shops producing similar equip- 
ment. Knowledge of latest manufacturing 
methods and processes, and ability to organise 
operations for fast and economical production 
essential. The man appointed will be required 
to plan and instal an efficient piecework system 
in the factory where only day-work has been 
in operation up to the present, and good ex- 
perience of the introduction and operation of 
piecework systems is essential. Age 30- 40. 
Salary before tax, including dearness allowance, 
3,300 rupees per month, plus travelling ex- 
penses, free passage to India, including wife 
and family, free accommodation and medical 
attention. Appointment will be subject to a 
3-year renewable contract. Reply with names 
of references to Secretary, A.E.I. Overseas Ltd., 
Crown House, Aldwych, London, W.C.2. All 
applications will be treated in confidence. 7203 
MPERIAL CHEMICAL INDUSTRIES 
Limited, Plastics Division, has an immediate 
vacancy for an electrical draughtsman in the 
Chief Engineer’s Department at Welwyn Garden 
City. Candidates must have served a recog- 
nised apprenticeship and should hold the 
Ordinary National Certificate. Experience of 
factory and general industrial installation work 
would be useful. An attractive starting salary 
will be offered to the selected applicant, beyond 
which there is plenty of scope for progressive 
remuneration. The appointment carries mem- 
bership of the staff pension fund and a profit- 
sharing scheme is in operation. For married 
men special mortgage facilities can be granted 
towards house purchase, and assistance is given 
towards removal expenses. Temporary lodging 
allowance also available for married men. Apply 
giving full particulars to the Staff Manager, 
Imperial Chemical Industries Limited, Plastics 
Division, Black Fan Road, Welwyn Garden 


City, Herts. ‘ 7087 
UNIOR engineers required for the super- 
vising of cable installation contracts 


throughout the country. Applicants must be 
capable of controlling rough labour and jointing 
staff, and taking as laid sketches to customers’ 
requirements. Apply—Box 7230. 
ONDON instrument assembly factory re- 
quires first class outstanding mechanical 
designer, preferably with experience in the 
design of small electronic apparatus. Com- 
fortable 3-bedroom modern house immediately 
available within 20 minutes travelling distance of 
factory and easy access to shops, schools, etc. 
Commencing salary approx. £1,500 with scope 
for advancement and bonus for achievements. 
Only first-class men need apply. All applica- 
tions will be treated in strict confidence. Write 
—Managing Director, Box 7237. 
ACHINE shop superintendent required by 
large British-owned electrical engineering 
company’s manufacturing plant in India. Appli- 
cants should be between ages of 30 and 40 
years and have served a machine shop craft 
apprenticeship with subsequent experience in 
machining medium-sized products on batch 
production. Applicants should have risen to 
foreman or potential foreman status and be able 
to demonstrate machine tools and train labour. 
Experience of blanking presses, electro-plating 
and light non-ferrous casting desirable but not 
essential. The appointment is a senior one, 
would be for 3 years in the first instance, with 
passage, accommodation, medical expenses for 
self and family provided free. The gross salary 
before tax would be in the range of 1.800 and 
2,250 rupees per month depending on age and 
experience. The appointment is pensionable. 
Full details should be sent to the Secretary, 
A.E.I. Overseas Ltd., Crown House, Aldwych, 
London, W.C.2. 7151 
ERZ & McLELLAN have vacancies in 
their Esher office for electrical engineer- 
ing draughtsmen, preferably between the ages 
of 25 and 32. Applicants should be experienced 
in plant layout work, cabling, etc.. and experi- 
ence of steam power station practice would be 
an advantage but is not essential. Salaries will 
be fully appropriate to applicants’ experience, 
rising from about £780 per annum at age 2S. 
Excellent working conditions. Five-day week. 
Pension scheme. Canteen. Apply in writing to 
Merz & McLellan, Milburn, Esher, Surrey. 7206 


Supplement III 


reapers assistant, 25-35 years, required 
by electrical contractor (med. size) engaged 
on building installations to handle all internal 
technical and office procedures. Good draughts- 
man able prepare schematic layouts and experi- 
enced estimating, buying, etc. Pension scheme. 
Excellent opportunity. State age, experience 
and salary required.— Box 7231. 
N ECHANICAL engineers with B.A. or B.Sc. 
pa degree required for work in connection 
with nuclear power stations by well-known con- 
sulting engineers in London. Applicants should 
have previous experience of the design and/or 
operation of steam turbines, pumps, high pres- 
sure steam and feed ranges, feed heating systems 
and pumps, and circulating water systems and 
plant, and compressor plants. Applications 
stating in detail age, education and previous ex- 
perience in candidate’s own writing to—Box 
233. 
4 WECHANICAL layout draughtsmen possess- 
ing Higher National Certificate or equiva- 
lent qualifications required by well-known con- 
sulting engineers in London for work on nuclear 
power stations. Applicants should have previous 
experience in the layout of power station plant, 
high and low pressure pumps and pipework and 
turbine house and circulating water auxiliary 
plant. Applications in the candidate’s own 
handwriting giving full details of education and 
subsequent training and experience to—Box 


232. 
a PPORTUNITY for keen man (about 30) to 
take charge of sales office of old-established 
London firm in lighting industry. Experience 
in lighting fittings sales activities desirable but 
not essential. Applicants must have good know- 
ledge of the electrical trade and be accustomed 
to dealing with users, contractors, architects, 
etc. Good prospects for keen organiser. 5-day 
week; pension fund. Write fully, stating age, 
experience and salary range.—Box 6964. 
VERHEAD linesmen required for wood pole 
H.T. and L.V. overhead lines in North East 
England. Permanency for conscientious men. 
Overtime and country allowance where 
applicable. Write giving particulars of experi- 
ence, etc.—Graham Bros. (Electrical Engineers) 
Ltd., Zetland Place, Middlesbrough. _ 7236 
OWER house superintendent required by 
the Baghdad Electricity Services for steam 
power station, medium pressure, 41 MW in- 
stalled capacity, Babcock boilers and Parsons 
turbo-alternators. Three years’ initial contract. 
Three months’ leave after twenty-four months 
in Iraq. First class passage paid for successful 
applicant and family. Salary Iraqi Dinars 170 
per month plus high cost-of-living allowance 
I.D. 22 to 25 according to number in family. 
Free house and heavy furniture provided. Age 
35 to 45 years. Provident fund exists.—Box 
7156. 
ALES engineer with experience of motors 
and generators up to 1,000 h.p. or kVA. 
Progressive post with excellent prospects and 
pension scheme. Full details of age, education, 
training and experience to—Box 7050. 
—— engineer with good appearance and 
qualifications is offered a permanent posi- 
tion with increasing scope, good salary, accord- 
ing to age and experience, and pension scheme. 
Help with housing. Sound knowledge required 
of transformers and regulators. Apply Sales 
Director, Brentford Transformers Ltd., Craw- 
ley, Sussex. 7153 
ALES manager required. Must have know- 
ledge of overhead transmission equipment 
and connection with the Area Boards. Good per- 
manent and progressive opening for young man 
under 40. Write in first instance—Bowthorpe 
Electric Co. Ltd., Crawley, Sussex, addressed 
to Sales Director. 7165 
Gale’ representative required by lighting 
engineers and manufacturers. Applicants 
must have good knowledge of the electrical 
trade and be accustomed to dealing with 
users, contractors, architects, etc. Excel- 
lent prospects. Write stating age, experience, 
salary range and commission to — Morley’s 
Electrical Services Ltd., 117, Hornsey Road, 
London, N.7. 7202 
ITUATION available for senior switchgear 
designer experienced in the general mech- 
anical and electrical design work associated with 
high-power switchgear and circuit breakers up 
to 132 kV. Previous experience on the lines 
indicated preferable, but design experience on 
associated equipment will be considered. Appli- 
cations giving age, education and full details 
of experience, together with salary required, to 
the Personnel Manager. South Wales Switch- 
gear Ltd., Blackwood, Mon. 7088 
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Situations Vacant (continued) 


— control operator and order clerk 
_Tequired. Both posts are senior, well-paid 
positions offering scope in the future. Super- 
annuation scheme, canteen and social club 
facilities. Experience of electrical wholesaling 
essential. Apply to Managing Director, Halsey’s 
Electric Co. Ltd., Brandon House, Wyfold Rd., 
London, S.W.6 (Fulham 3355). 7052 
TOREKEEPER for switchgear and conduit 
fittings, preferably able to drive. Good 
wages and excellent prospects for keen man. 
Write or phone—Leslie Maynard Ltd., 306a, 
Fulham Road, London, S.W.10 (Flaxman 3526). 
} 158 
{UPERINTENDENT engineer required for 

\O the Baghdad Electricity Services. Applica- 
tion invited from qualified engineers for new 
8-MW diesel plant. Previous experience in 
similar position required. Monthly salary I.D. 
150 plus high cost-of-living at present I.D. 20 
per month. Passage paid first class, including 
wife and children under 16. Free house with 
heavy furniture. 3 months’ vacation home on 
full pay after 2 consecutive summers in Iraq. 
Provident fund exists. Age limit 40.—Box 7157. 
WUPERVISING engineer with estimating 
experience required by electrical contractors. 
5-day week and superannuation scheme. Apply 
in writing stating experience and salary required. 
—Marryat & Place Ltd., 40, Hatton Garden, 
London, E.C.1. 7038 
WITCHGEAR sales engineers required, 

J preferably with H.N.C. or higher qualifica- 
tions and with experience in tendering for 
E.H.V. switchgear installations and power 
station auxiliary applications. Applications to 
give age, education and full details of experi- 
ence, together with salary required, to— 
Personnel Manager, South Wales Switchgear 
Ltd., Blackwood, Mon. 7089 
assistant required. Compre- 
hensive experience in electrical testing and 
examination of low and H.T. cables for voltages 
up to 33 kV or higher. Education to H.N.C. 
desirable. Apply in writing to — Personnel 
Manager, Telcon Works, Greenwich, London, 
S.E.10. 7176 
lig ven assistants (one senior, one 
junior) for the preparation of lighting 
schemes, illuminating engineering dept., old- 
established mfrs. of lighting equipment. 5-day 
week. Pension fund. State age and experience. 
—Chief Engineer, Technical Service Dept., 
Holophane Ltd., Elverton St., Westminster, 
London, S.W.1. 7183 
ECHNICAL journalist. Metropolitan- 
Vickers requires assistant with technical 
background and some journalistic experience for 
press liaison work in publicity department (at 
Trafford Park, Manchester). Principal duties 
would be to collect and/or edit information for 
issue to the technical press, but some semi- 
technical or popular writing may also be re- 
quired. The company’s activities cover a wide 
range of mechanical and electrical engineering. 
Write giving details of education, training, ex- 
perience, age, present position and salary to the 
Manager, Publicity Department, Metropolitan- 
Vickers Electrical Co. Ltd., Mosley Road Works, 
Trafford Park, Manchester, 17. 7154 
rPYECHNICAL representative (National Certi- 
ficate or equivalent qualification an advan- 
tage) required in connection with electrical 
repair and installation work, to operate in the 
Wolverhampton area.— The Midland Electric 
Installation Co. Ltd., Cyprus Works, Upper 
Villiers Street, Wolverhampton. 7166 
rPXRANSFORMER dept. superintendent re- 
_quired by large British-owned electrical 
engineering company’s manufacturing plant in 
India. Applicants should be between the ages 
of 30 and 40 years and have served an electrical 
engineering craft apprenticeship with subsequent 
experience of all aspects of the manufacture of 
distribution and power transformers in the range 
of 50 kVA to 2,500 kVA and up to 33 kV. 
Applicants must be thoroughly conversant with 
modern methods and have reached at least the 
position of foreman on similar work, and be 
able to demonstrate and train labour. The 
appointment is a senior one, would be for 3 
years in the first instance, with passage, accom- 
modation, medical expenses for self and family 
provided free. The gross salary before tax 
would be in the range of 1,800 to 2,250 rupees 
per month, including cost-of-living allowance, 
depending on age and experience. The appoint- 
ment is pensionable. Full details should be sent 
to the Secretary, A.E.I. Overseas Ltd., Crown 
House, Aldwych, London, W.C.2. 7152 


VECHNICIAN to take charge of inspection 
and quality control in electric lamp works. 
Salary around £700 p.a. depending on qualifica- 
tions.—Ismay Lamps Ltd., Roden Street, Ilford 
1153. 7235 
‘}\HE REED PAPER GROUP have a vacancy 
for a junior instrument engineer for the 
chief engineer’s staff at Aylesford Paper Mills. 
This is an interesting post for a man aged 25-30 
in a rapidly increasing field in the paper in- 
dustry, which includes investigation into process 
control problems in mills, supervision of instal- 
lation and commissioning new plant; and the 
supervision and maintenance of extensive equip- 
ment together with general development work. 
H.N.C. or equivalent with apprenticeship is 
desirable. Electrical experience and experience 
in process control would both be advantages, 
and training will be given to a man who is 
seeking a career. Conditions of service are 
excellent with non-contributory pension and 
house purchase schemes. Apply with full parti- 
culars of age and experience to — Personnel 
Officer (Staff), Messrs. A. E. Reed & Co. Ltd., 
Aylesford Paper Mills, Larkfield, Nr. Maid- 
stone, Kent. 7184 
ji TELEGRAPH CONSTRUCTION & 
MAINTENANCE Co. Ltd. require an 
assistant branch manager for their Nottingham 
branch covering East Midlands and Yorkshire 
areas. Experience in sales of all types of paper 
and plastic cables essential. Excellent terms of 
employment and car provided. Write details 
to the Home Sales Manager, Mercury House, 
Theobalds Rd., Holborn, London, W.C.2. 7155 
designer (senior) required. 
Applicant must have wide experience in 
design and manufacture of units up to 250 kVA. 
Promotion to directorship offered after qualifying 
period with commensurate salary and bonus. 
Housing accommodation if required. Replies 
will be treated in strict confidence.—Stewart 
Transformers Ltd., 75, Kilburn Lane, London, 
W.10. 7238 
ACANCIES exist for first-class switchgear 
engineers for design and application of 
automatic control gear and L.T. switch fuse- 
boards in the engineering and development 
departments of old-established electrical com- 
pany at their Surrey works. Housing available, 
pension fund, great opportunities for young men 
with initiative and drive.—Box 7082. 
AREHOUSE assistant packer wanted by 
electric lamp distributors. Good wages, 
five days. Write fully with references, etc.— 
Box 7208. 
ORKS manager to take complete control 
of manufacture of medium-sized electrical 
rotating equipment. Applicants (30/45) should 
be well versed with modern manufacturing pro- 
cesses, have drive, enthusiasm and preferably 
experience in manufacture of electrical appara- 
tus. Write in confidence giving full details of 
experience, salary required and age.—Box 6956. 


APPOINTMENTS FILLED 
Dissatisfaction having so often been expressed 
that unsuccessful applicants are left in ignorance 
of the fact that the position applied for has been 
filled, may we suggest that Advertisers notify 
us to that effect when they have arrived at a 
decision? We will then insert a notice free of 
charge under this heading. 


SITUATIONS WANTED 


Ce electrical and mechanical engi- 
neer with 18 years’ executive experience 
out East desires position as overseas representa- 
tive, travelling representative, export manager 
or contracts manager. Available early Septem- 
ber.—Box 9068. 
LECTRICAL engineer, B.Sc., A.M.I.E.E., 
-4 holding senior project situation, London, 
seeks position N. Somerset/Bristol area. Ex- 
verienced design, contract, installation, etc., large 
industrial distribution, power, light, heat, vent. 
schemes.—Box 9083. 
NGINEER, M.I.E.E., retired (55), desires 
appointment. Managerial, personnel, 
welfare or technical representative. Back- 
ground, works engineer large industrial con- 
cern/work study administration 8 years. Dorset 
or adjoining counties desirable-—Box 9082. 
NGINEER (36), M.T.T.I., recently returned 
from Australia, requires situation. Twenty 
years’ extensive field service and repair shop 
experience in fault location, rewinding, redesign 
and repair of all types rotating electrical machi- 
nerv and associated equipment.—Box 9064. 
EEN representative, age 40, II years’ trade 
experience, desires change, London/Eastern 


Counties, manufacturer or wholesaler.—Box 9085 
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/supervisor electrician (34) seeks 
employment September anywhere in ELK. 
18 years’ experience factory maintenance and 
installation, engineering and plastics industries. 
Capable preparing layouts, etc. Present location 
Midlands. Refs. available.—Box 9090. 
UALIFIED elect./mech. engineer (47). 
Experienced chief engr. and works mana- 
ger. Rotary machy., swgr., elect. appliances, 
fabrication, foundry. Pres. loc. Essex/London. 
—Box 9075. 
ALES engineer, long experience in domes- 
tic apparatus, seeks position in Scotland 
or N.E. England. Managerial position at 
present time on salary of £1,350 p.a.—Box 
9076. 
{ALES representative. Advertiser, of smart 
appearance with own car, seeks position of 
trust and responsibility with a manufacturer re- 
quiring a keen go ahead representative in the 
Midlands. 30 years’ outdoor sales experience in 
the electrical trade (the past 19 years with lead- 
ing E.L.M.A. manufacturer in Birmingham), 
contacts with electrical wholesalers, large works 
users, borough engineers and M.E.B. offices; 
used to working on initiative at top levels. 
Owing to amalgamation now seeks position else- 
where, where connections and contacts would 
be of service.—Box 7243. 
XERVICE engineer, proficient in telephone 
and clock equipment, at present residing in 


Northants, requires. post in Northants or 
Leicestershire. Willing learn other equipment. 
—Box 9073. 


ARTICLES FOR SALE 


SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


Stirling Area 


.C./A.C. Converting Plant is for sale, and 
further particulars as to where it can be 
inspected can be had on application to me. 


4 BRUCE PEEBLES 250-kW Glass Bulb Type 
Mercury Arc Rectifiers complete with A.C. 
and D.C. switchgear and fully automatic in 
operation and control. Supply conditions 
A.C. 6,000 volts, 3-phase, 50 cycles, D.C. 
460/230 volts, 3-wire. 

HEWITTIC 250-kW Glass Blub Type Mer- 
cury Arc Rectifiers complete with A.C. and 
D.C. switchgear and automatic voltage 
control. Supply conditions A.C. 6,000 
volts, 3-phase, 50 cycles, D.C. 460/230 
volts, 3-wire. 

BRUCE PEEBLES 150-kW Glass Bulb Type 
Mercury Arc Rectifier complete with A.C. 
and D.C. switchgear non-automatic in 
operation. Supply conditions A.C. 20,000 
volts, 3-phase, 50 cycles, D.C. 480 volts. 

PRUCE PEEBLES 300-kW Motor Converter. 
Supply conditions A.C. 6,300 volts, 3-phase, 
50 cycles, D.C. 460/480 volts, complete 
with B.T.H., A.C., O.C.B. and D.C. start- 
ing resistance. 

BRUCE PEEBLES 500-kW Motor Converter. 
Supply conditions A.C. 6,000 volts, 3-phase, 
50 cycles, D.C. 450/500 volts. 

BRUCE PEEBLES 750-kW Motor Converter. 
Supply conditions A.C. 6,600 volts, 3-phase, 
50 cycles, D.C. 460/490 volts. Complete 
with B.T.H., A.C., O.C.B. and D.C. start- 
ing resistance. 

2 MATHER & PLATT 300-kW Motor Con- 
verters. Supply conditions A.C. 6,000 volts, 
3-phase, 50 cycles, D.C. 460/500 volts. 
Complete with A.C. and D.C. switchgear. 

2 MATHER & PLATT 150-kW Rotary Con- 
verters. Supply conditions A.C. 20,000 
volts, 3-phase, 50 cycles, D.C. 440/470 
volts. Complete with A.C. and D.C. 
switchgear and ancillary transformers. 

2 MATHER & PLATT 300-kW Rotary Con- 
verters. Supply conditions A.C. 6,000 volts, 
3-phase, 50 cycles, D.C. 460/500 volts. 
Complete with A.C. and D.C. switchgear 
and ancillary equipment. Both machines 
fully automatic in operation and control. 

Offers should be submitted to the undersigned 

not later than 30th September, 1957. 

The Board will not be bound to accept the 
highest or any offer. 
JAMES G. CURTIS, 


N 


Woodlands, Area Manager. 
St. Ninians Road, 
Stirling. 7239 
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ELECTRICAL GENERATING SET 
FOR SALE 


ESTERN AIRWAYS LIMITED, The 
YY Airport, Weston-super-Mare (2700), 
invite tenders for the sale of the following 
equipment :— 
Two LISTER unequal-sized fully automatic 
Diesel Plants working in parallel, output 
15 kW, 230 v. D.C., comprising : 
18-2-33 LISTER Engine direct coupled 
to 10.5-kW Generator. 
9-1-23 LISTER Engine direct coupled 
to 4.5-kW Generator. 


_ Complete with control panel and batteries, all 
in first-class working order, except batteries. 

The plant can be inspected, on application, at 
the above address. Plant sold subject to being 
dismantled, and to the rectification of any struc- 
tural damage to plant building on removal from 
site, by purchaser. 

Tenders to be sent to the company at the 
above address by Io a.m. on Saturday, 14th 
September, 1957. 

Western Airways Limited do not bind them- 
selves to accept the highest or any tender 
submitted. 7181 


Ss. 
Available for Immediate Delivery 


NE 600-kW SULZER Diesel Generating 
Set, 220/440 volts D.C., complete with 
auxiliaries, spares, etc. 

One 850-kW SULZER Diesel Alternator Set. 
400/440 volts, 3-phase. 50 cycles, 428 r.p.m., 
complete with auxiliaries, etc. 

One 55-kW McLAREN/BRUSH Diese! 
Alternator Set, 400/440 volts. 3-phase. 50 cycles, 
1,000 r.p.m., complete with auxiliaries and 
switchboard. 

Two 20-kW HILL & CO./DELCO Diesel 
Generating Sets, 120 volts D.C., 1,450 r.p.m.. 
complete with auxiliaries, 

Other sets in stock. 
B.C.S. ENGINEERS & CONTRACTORS LTD. 
3, Castle Street, Cardiff 
(Tel.: Cardiff 29246) 231 


UNUSED D.C. GENERATORS 
(for Prompt Despatch) 


UANTITY of 24-kW and 15-kW compound 
wound 100-volt D.C. Generators by L.D.C., 
E.C.C. and E.E.C.; drip-proof frames with 
endshield ball/roller bearings; various speeds 
between 1,440 and 1,625 r.p.m. 

30-kW compound wound D.C. generators by 
MAWDSLEY, drip-proof frames ; 1,100 r.p.m.; 
with endshield ball/roller bearings; 230 volts. 

GEORGE COHEN SONS & CO. LTD. 

Wood Lane, London, W.12 
(Tel. Shepherds Bush 2070) and 
Stanningley, Nr. Leeds 

(Tel. Pudsey 2241) 7039 


B. C. S. 


Available for Immediate Delivery 


NE 1,500-kW BRUSH Liungstrom Turbo- 

Alternator Set, 6,600 volts, 3-phase, 50 

cycles, 0.8 p.f., w.p. 200 Ib. p.s.i., complete with 
auxiliaries. 

One 3,000-kW BRUSH Liungstrom Turbo- 
Alrernator Set, 6,600 volts, 3-phase, 50 cycles, 
0.8 n.f., w.p. 200/250 Ib. p.s.i., complete with 
auxiliaries. 


Other sets in stock. 
B.C.S. ENGINEERS & CONTRACTORS LTD. 
3, Castle Street, Cardiff 
(Tel.: Cardiff 29246) 233 


ELECTRIC HOUSE SERVICE METERS 


REPAYMENT and credit, 200/250 v. A.C., 
__8/p., 50 C.. 24-100 A. Fixed or variable 
tariff. Reconditioned, fully tested and guaran- 
teed 2 years. Prompt delivery, carriage paid. 
ALBERICE METER COMPANY 
Fairfax Works, Fairfax Rd., London, N.8 
(Tel. MOUntview 7944, 6373) 191 


B. C. S. 


¥ ARGE comprehensive stock of Brand New 
‘4 Spare Parts for GENERAL MOTORS 
Model 16-278A Diesel Engines available. Price 
list forwarded on request. 
£.C.§. ENGINEERS & CONTRACTORS LTD. 
3, Castle Street, Cardiff 
(Tel.: Cardiff 29246) 232 


TUNGSTEN CONTACT DISCS 


bi gps to cancellation of an export order, a 
reputable firm of metallurgical engineers 
offers the following material at 75% of present- 
day prices:— 
mm. mm. Per 1,000 
200,000 3.5 diam. X 0.8 thick £2 18s. 
300,000 4.0 diam. X 0.8 thick £3 7s. 
250,000 4.0 diam. X 0.8 thick £3 7s. 
Prices F.O.B. 
Available for immediate delivery.—Box 332. 


INDUSTRIAL DRYING OVENS 


A] EW ROYCE electrically operated 
LN Drying Ovens, 5kW, 160°/250°F., 
230/1/50, 70 inches wide, 54 inches 
high, 52 inches long, with air cir- 
culating fan and ELECTROFLO 
pyrometer temperature control. 


RICHARD WiLSON 
Thornhill Electrical Works 
Bradford Road, Stanningley, Leeds 
7177 
FCGR SALE: EXTRACTOR FANS 


£50 the Lot 


FI\WO 30” D.C. Fans, totally enclosed motors, 
230 volts, 1.5 b.h.p., 950 r.p.m., with 
starters. One B.T.H. Motor, 7.5 b.h.p., 230 v. 
D.C., shunt wound, 1,180 r.p.m., with starter. 
One L.D.C. 2.5-b.h.p., 230-v. D.C. Motor and 
starter. Apply— 
WESTERN AIRWAYS LIMITED 
The Airport, Weston-Super-Mare 
(2700) 7242 
BABCOCK & Wilcox water tube boiler will 
cut down your fuel costs ; we can supply 
from stock. Two 40,000 lb. evap., 220 Ib. w.p.; 
one 25,000Ib. evap., 2001b. w.p.; 3,000 Ib. evap., 
400 lb. w.p.; Spencer Bonecourt boiler ; also 
Marine, Cornish vertical, etc.—Burford, Taylor 
& Co. Ltd., Boiler Specialists, Burtayco House, 
Church Street, Middlesbrough (Tel. Middles- 
brough 2622). 122 
.C. and D.C. motors, generators, from 
stock.—Service Electric Co. Ltd., Honeypot 
Lane, Stanmore, Middx. (Edgware 5566/9). 91 
.C. and D.C. 1/- Slotmeters. Guaranteed 2 
years, 25-50 amps. From 50/-. Repairs 
and recalibrations. See Billiard: Tradex Meter 
Co., Surbiton (Tel. Elmbridge 4487). 169 
LTERNATORS from 3} to 675kVA in stock, 
. single and three-phase, all voltages and 
frequencies. Guaranteed. Many unused. Send 
your requirements.—Fyfe, Wilson & Co. Ltd., 
Station Works, Bishop’s Stortford. 162 
LTERNATORS, generators, 1-100 kVA, all 
voltages. Specialists—Powerco Ltd., 312, 
York Rd., London, S.W.18 (VAN. 5234). 147 
LTERNATORS, 3-phase, all sizes in stock 
from 7 kVA up to 330 kVA.—Britannia 
Manufacturing Co. Ltd., 20/26, Britannia Walk, 
London. N.1 (CLErkenwell §512). 24 
LTERNATORS, 330-kKVA Brush, 1,000 
r.p.m., control gear, 400/3/50, on bed to 
take Paxman 400-h.p., §5-kW ditto for McLaren 
sets. 15 kVA, 1,500 r.p.m., 240/U/50, 4 bear- 
ings, control gear. Dynamos 2-20 kW, 120 v., 
13 kW, 10 kW, 33 kW, 100/140 v., 33 kW, 
5 kW, 7 kW, 123 kW, 25 kW, 55 kW, 400 kW, 
220/230 v. 3 Kohler sets, 110 v., 800 w.— 
E. Binns, Works, 156a, Falsgrave Road, Scar- 
borough. 9088 
UTO transformer starters, all 400-440/3/50, 
oil immersed; 150 h.p., Allen West; 4 off 
95 h.p., Erskine Heap; 75 h.p., Allen West; 60 
h.p., A. West; 50 h.p., Metro-Vick.; 653 amp., 
Ellison: 50 h.p., Ellison; 45 h.p., A. West; 493 
amp., Ellison; 40 h.p., A. West; 3 off 44 amp., 
Ellison; 27 h.p., A. West; 3 off 15 h.p., Erskine 
Heap.—J. S. Ramsbottom & Co. Ltd., Elec. 
Engs.. Keighley (3774/5 /6). 68 
ARGAINS in electric motors are always 
being obtained from A. Cooksley & Co. 
Ltd., 21/25, Tabernacle Street, London, E.C.2. 
Stocks include A.C. and. D.C. motors, second- 
hand and new up to 30 h.p. Starters, slide rails 
and pulleys. Ring Mon. 3355 for your require- 
ments. 50 
RUCE Peebles frequency changer set. 
Input 400 volt, 3-phase, 50 cycles; output 
500 volts, 3-phase, 125 cycles, 229 kVA, com- 
plete with control gear.—Whitefield Machinery 
& Plant Limited, Cobden Street, Salford, 6 


(Tel. Pen. 4746). 302 | 
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ILLIARD Meters. 1/-, 6d. or 1d. slot. 
All time settings. From 140/-. See 
Quarterly.—Tradex, Surbiton. 170 
RAND new and unused Evershed & Vignoles 
series 1 bridge Megger testing set, Cat. No. 
35059. Testing 1,000 volts, range 0/100 
megohms, with 4-dial resistance box adjustable 
1/9999 ohms. ‘To-day’s list price £189 Ios. 
Offered with immediate delivery at the un- 
repeatable sum of £120 net.—J. H. Elsby, 
Market St. West, Birkenhead (Tel.3192). 7178 
underground, all types ex stock.— 
/ E, M. Tatton Co. Ltd., Kew Bridge, 
Brentford (Ealing 3155/6). 117 
C= underground, PILC/VIR/LC, ex 
London stock. Cutting orders same day 
delivery London area. Send for priced stock 
lists.—Batt Electrical Co., 6, Dock Street, 
London, E.1 (Tel. ROYal 5905). 316 
“NIRCUIT breakers, various sizes in stock, 
/ A.C. and D.C., 200 amperes up to 2,000 
amperes. Also dynamo and alternator switch- 
boards.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 26 
‘NONVERTERS, 110 and 220 v. D.C./230 v. 

/ A.C., .§ to 6 kVA; also A.C./D.C. Special 
voltages at short notice.—Powerco Ltd., 312, 
York Rd., London, S.W.18 (VAN. 5234). 150 
‘RANE motors. Direct current, series wound 
/ or compound wound, all voltages. We have 
large stocks.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 22 
IESEL generating sets, all sizes to 500 kW. 
Britannia Mfg. Co. Ltd., Britannia Walk, 
London, N.1I. 16 
ISPERSIVE reflectors, green enamel with 
white interior, 60, 100, 300 and 500-watt 
sizes available. Cheap, in lots of one dozen. 
—Leighton Warehouse Company, 6, Church 
Road, Linslade, Leighton Buzzard (Tel. L.B. 
3400). 9092 
LECTRIC motors, dynamos, alternators and 
motor generator sets of all sizes. We hold 

one of the largest stocks in England. New and 
reconditioned, with 12 months’ guarantee.— 
Britannia Manufacturing Co. Ltd., Britannia 
Walk, London, N.1 (Clerkenwell 5512, 3 lines); 
also Works and Stores, Chobham, Surrey. 20 
LECTRIC motors, generators, control gear, 
transformers, A.C. and D.C.,new and recon- 
ditioned; all covered with our usual 12 months’ 
guarantee; large stocks available.—Electropower 
Co. Ltd., Kingsbury Works, Kingsbury Road, 
London, N.W.9 (Colindale 4621-2). 42 
LECTRIC motors, generators, motor gener- 
ator sets, transformers, switchgear, etc., 
large comprehensive stock, overhauled and 
guaranteed. Copy of our Register, “ Electrical 
Surplus,” containing thousands of items of 
electrical plant, sent on request.—R. F. Winder 
Ltd., Belgrave Electrical Works, Leeds, 2. 54 
LECTRICIANS. Send for details Shaftes- 
bury lightweight “ Bantam ” ladders. Top 
sections fitted with patent moulded rubber 
blocks, eliminate possibility of scratching or 
marking walls, fascias, and other painted or 
highly polished surfaces. Also available for 
immediate delivery, steps, platform steps, 
trestles, telescopic trestles, pole and builders- 
type ladders, and all sizes of two and three- 
section extension ladders.—Shaftesbury Ladders 
Ltd. (E.R.), 453, Katherine Road, London, E.7 
(Phone: Grangewood 3363/4). II! 
LSBY for most types and sizes of Niphan, 

Y L & P, and similar pattern watertight plugs, 
sockets, switches, switchplugs, etc.—J. H. Elsby, 
Market St. West, Birkenhead (Tel.3192). 7179 
LOODLIGHTS, Simplex weatherproof, 
500/1.500 watts, swivel-mounted, new, 50 
available, cheap to clear. 100 Maxlume weather- 
proof 200-watt floodlights, swivel-mounted 
available. 50 Simplex shovel-type floodlights 
for pole-clamp mounting.—Leighton Warehouse 
Company. 6, Church Road, Linslade, Leighton 
Buzzard (Tel. L.B. 3400). 9gogI 
LUORESCENT fittings, lamps, starters and 
contol gear for home and export. Fully 
guaranteed by actual manufacturers. Send for 
catalogues. — The Anglo-American Electrical 
Company, Olive Street, Bury, Lancs. 245 
LUORESCENT tubes reconditioned and 
guaranteed as new for 7s. 6d. each. Free 
collection and delivery in Lancs and Yorks.— 
The Anglo-American Electrical Company, 
Bury New Road, Breightmet, Bolton, Lancs. 
(Televhone, Bolton 7251). 212 
OR sale, 500-kKVA transformer, unused, 
6,600/415 volts, 3-phase, complete with 
L.T. switchgear—Fyfe, Wilson & Co. Ltd., 
Station Works, Bishop’s Stortford, Herts. 7240 
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Articles for Sale (continued) 


ENERATING plants, remote and M/F up 

to 10 kVA; also secondhand A.C. and D.C. 

sets up to 100 kVA, large stock all types. 
Special plants built at short notice.—Powerco 
Ltd., 312, York Road, London, S.W.18 (Tel. 
VAN. 5234). 
sets for sale, petrol, diesel 
and steam, from 1 kW up to 700 kW. 

A.C. and D.C. switchboards.—Fyfe, Wilson & 
Co. Ltd., Station works, Bishop’s Stortford. 161 
OUSE service meters, C. & H., Aron, 
E.A.C., 20-240 v. A.C., s.-ph., 50 c., 24 
amps., 7s. 6d. each, Is. 6d. postage; 5 amps., 
17s. 6d.—Universal Electrical, 217-221, City 
Road, London, E.C.1. a7 
.. unit, I cwt., o/head, 400 v., push- 
button, post-war, by Hammond & Champ- 

ness. Price £35. Can be seen at—111, West 
Ealing Broadway, London, W.13 (10-5) (Ealing 


63). 7139 
ATHER & Platt motor generator set, 6/8 

: volts, 2,000 amps., with switchboard, 
input 400/3/50.—R. Wilson, Thornhill Elec. 
Works, Bradford Rd., Stanningley, Leeds. 7158 
_— generator sets and converters, all 
sizes and voltages from }kW up to 500kW 

in stock.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, City Road, London, N.1 
(Tel. Clerkenwell 5512, 5513 & 5514). 12 
OTORS, starters, circuit breakers. Large 
stock of all types, } to 30 h.p., new or 
reconditioned, for immediate delivery. Stock 
list or quot’n by return.—J. S. Ramsbottom & 
Co. Ltd., Elec. Engs., Keighley (3774/5/6). 70 
AMEPLATES, engraving, diesinking, sten- 
cils.—Stilwell & Sons Ltd., 153, Far 
Gosford Street, Coventry. 108 
HASE converters, single to three-phase, 
several sizes in stock up to 9o h.p., 3-phase 
loading. — Britannia Mfg. Co. Ltd., Britannia 
Walk, London, N.1. 29 
LASTIC bell shades, 6” with 1}” hole, 
5,000 available at 15s. dozen.—Leighton 
Warehouse Company, 6, Church Rd., Linslade, 
Leighton Buzzard (Tel. L.B. 3400). 9093 
LATING dynamos and motor generator 
sets, various sizes from 500 amps. up to 
2,000 amps., with A.C. or D.C. motors.— 
Britannia Manufacturing Co. Ltd., 22/26, 
Britannia Walk, London, N.1. 15 
OLYPHASE kilowatt hour meters. Available 
from stock.—Universal Electrical, 221, City 
Road, London, E.C.1. 40 
URLEY chokes and ballasts. Our 80-w. 
tapped h.p.f. ballast with starter switch- 
holder incorporated is proving itself the most 
popular unit. Suitable for most fittings. 57s. 6d. 
each subject.— F. W. Blanshard Ltd. (Dept. 
ER), Purley, Surrey (Uplands 4818/9). 52 
REPAYMENT rs. slot house service meters. 
—Universal Electrical, 217-221, City Road, 
London, E.C.1. 36 
UARTERLY Credit Meters, single & poly- 
phase, 23-100 amps. From 17/6d. Also 
D.C. See Television.—Tradex, Surbiton. 171 
OTARY converters in stock, all sizes: 

' enquiries invited.—Universal Electrical, 
221, City Road, London, E.C.1. 34 
MALL BA screws and nuts in steel, brass 
and stainless steel, from stock.—Premier 
Screws & Repetition Co. Ltd., Woodgate, 
Leicester. 180 
ELEVISION slotmeters & Time Switches. 
Details from: Tradex Meter Co., Surbiton. 
Elmbridge 4487. 772 
JENNER time switches, 200-240 v. A.C./ 
D.C., 10-50 amps., from stock.—Universal 
Electrical Co., 221, City Rd., London, E.C.1. 38 
ARD Leonard motor generator sets, all 
sizes.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1 (Tel. 
Clerkenwell 5512). 10 
to 1,500-cycle motor alternators 
and alternators.—Britannia Mfg. Co. 

Ltd., Britannia Walk, London, N.1. 27 


8 8 fF new storage cells for sale, heavy duty, 

9) 570 amps., ebonite container and 
sealed covers. Orig. made for Admiralty, packed 
4 per wood case for transit. | Low price for 
quantities. — Burleigh Alpine Works, Empire 
Way, Wembley (Tel. 0211). 324 


gross fuse wire, all neatly carded, 
1.0 O( 5 amps., 10 amps., I5 amps., 
Qs. per gross. i 


Special price for large quantities. 
Apply Metal Smallwares Co. Ltd., 320, Belgrave 
Road, Birmingham, 12. 7180 


EQUIPMENT FOR HIRE 

ENERATING set hire service. Consult the 
most experienced firm for A.C. and D.C. 
units from 2 kW to 240 kW diesel or petrol, 
stationary or mobile, sale or hire. 24-hr. break- 
down service. — Dawson-Keith Ltd., Hillview 
Rd., Sutton, Surrey (Fairlands 4401). 46 
self-contained diesel electric 
) generating sets for hire, 2.5 to 260 kW. 
Night and day maintenance service. Quotations 
by return. — Whitetrade Limited, Rochester, 
Kent (Tel. Chatham 4638/9). 294 


ARTICLES WANTED 


URGENTLY WANTED 
for change-over scheme. 
400/440 volts, 3/50 cycles, B.B. slip-ring motors 

and switchgear. 

200/250 h.p., 480/960 r.p.m. 

150/175 h.p., 480/960 r.p.m. 

125 h.p., 720/960 r.p.m. 

100 h.p., 720 r.p.m. 

70/80 h.p., 720/960 r.p.m. 
—Box No. 7241. 


RADLEY Redundant Electricals, 74, Evers- 
leigh Rd., London, E.6 (Phone GRA. 2750). 
London leading clearing house for all redundant 
electrical stock and equipment, A.C. and D.C. 
motors, generating plants, welders and diesel sets. 
Complete factories bought and dismantled if re- 
quired, also smal! or large stocks of scrap cable 
(dismantled if required). Estimates given. 185 
ABLE, surplus, wanted. Large quantities 
single P.V.C. and V.I.R., 1/.044” up to 
19/.083” and larger. Also steel/P.V.C. assault 
wire, and telephone wire.—Box 7090. 
ARRINGTON & Sons, reclamation con- 
tractors, want redundant A.C./D.C. elec- 
tric motors and transformers, stocks of cable, 
etc. — 109, Beaconsfield Street, New Beckton, 
East Ham, London, E.6 (ALB. 1388). 315 
ERCURY (Quicksilver) wanted. Write for 
packing instructions. Gold, silver and 
platinum also purchased.—Collingridge & Co. 
Ltd., Riverside Works, Riverside Rd., Watford 
(Tel. 5963). 114 
URPLUS laminations, enamel copper wire, 
screws, nuts, flex. Good prices paid. Full 
details to—Box 199. 
AURPLUS stocks of all types of domestic 
electric appliances wanted for prompt cash. 
Large funds available.-—Spears, 14, Watling St., 
Shudehill, Manchester (Phone, Blackfriars 1916) 
(Bankers, Midland Bank Ltd.). 338 
W , D.C. and A.C. ball-bearing 
metors, motor generator sets, dynamos 
and alternators. Full details to—Britannia 
Manufacturing Co. Ltd., 22-26, Britannia Walk, 
London, N.1. 13 
ANTED for prompt cash, ferrous and non- 
ferrous scrap, also plant for dismantling. 
Buyers of secondhand machinery and plant for 
re-use.—W. & H. Cooper Ltd., 176, Brady St., 
Bethnal Green, London, E.1. 120 
ANTED, rotary converters, any sizes.— 
Universal, 221 City Rd., London E.C.1. 35 
ANTED, surplus stock cable, all types 
and sizes. We can inspect.—Box 220. 
ANTED. 14/2 kW diesel lighting plant 
for keeper’s cottage.—Wylie, Old Rec- 
tory, Carlton, Newmarket. 9074 


WORK WANTED AND OFFERED 


AUTOMATIC MILLING 


Capacity available on 
PROGRAMME CONTROLLED MILLING 
MACHINES. 


Also profile turning and boring. 
Highly competitive prices. Precision inspection. 

.C. and D.C. motor rewinds and repairs. 
Prompt service, fully guaranteed.—Edg- 
ware 5566/9; Service Electric Co. Ltd., Honey- 
pot Lane, Stanmore, Middx. 92 


LD-established electrical engineering com- | 


pany expanding into the manufacture of 
relays and contactors wish to contact interested 
users of this equipment.—Woodward Bros. Ltd., 
Victoria Street, London, E.15 (Phone, Mar. 
074). 9095 
YMALL armature, stator, transformer and 
general coil winding undertaken on produc- 

tion run.—Kensal Electrics Ltd., 151, Kensal 
Rd., London, W.10 (LAD. 4530). 202 


RANSFERS and display cards made to 
customers’ requirements at competitive 
prices. — Ashfield Screen Printing Ltd., 
Borrowash, Derby. 9045 
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BUSINESS OPPORTUNITIES 


OMPANY director wishes to contact reput- 
able manufacturers with view to maintain 
and increase existing connections in the Mid- 
lands. Member of I.S.M.A.—Box 9087. 
IRECTORSHIP (working) South Coast re- 
tailers and contractors. Good career for 
fully trained man, age 34 to 42 and able to 
introduce £4,000 for business expansion.—Box 
9089. 
ANUFACTURERS of quality fluorescent 
fittings, tubes, starters and control gear 
wish to contact quantity buyers, wholesalers, 
agents, etc., interested in purchasing in quantity 
at special low prices. Advertisers are interested 
in long or short term arrangements.—Box 213. 


EDUCATIONAL 


‘ee & Guilds (Electrical, etc.) on “No Pass 
—No Fee” terms. Over 95% _ successes. 
For full details of modern courses in all branches 
of Electrical Technology send for our 144-page 
handbook. Free and post free.—B.I.E.T. (Dept. 
12A), 29, Wright’s Lane, London, W.8. 100 
EARN electrical engineering the practical 
way. Our new self-study course includes 
equipment on which experimental work can be 
carried out. Also courses for all professional 
examinations. Free brochure from E.M.I. 
Institutes, Dept. ER57, London, W.4 (Associated 
with H.M.V.). 318 
ORK study. Part-time (evening) 20-week 
diploma course starts 9th Sept. Enrol- 
ments open now. Details of this and 5 other 
courses, including full-time (6 weeks) and corres- 
pondence, from — School of Time & Motion 
Study, 29, Cork Street, London, W.1 (REGent 
0516). 6786 


BOOKS, INSTRUCTIONS, ETC. 


“ CHORT-WAVE Radio and the Ionosphere.” 

By T. W. Bennington. This book shows 
how existing ionospheric data can be applied to 
everyday problems of short-wave transmission 
and reception. 2nd Edition. ros. 6d. net 
from all booksellers. 11s. 2d. by post from 
lliffe & Sons Ltd., Dorset House, Stamford St., 
London, S.E.1. Cc 


An indispensable book 
for contractors... . 


MODERN 
ELECTRICAL 
CONTRACTING 


HOW DOES one establish a footing in the 
ever-widening field of electrical contracting ? 
More important—how does one become an 
efficient, well-organized contractor with a 
flourishing business and a reputation for 
good service. 

This book by H. R. Taunton, A.M.I.E.E., 
gives all the facts in great detail. Every 
phase of contracting work is covered, from 
the first steps in founding or taking over a 
business. 

The technicalities of electrical installation 
work are not discussed. ‘“* Modern Electrical 
Contracting ” deals solely with the com- 
mercial side of a contracting business: its 
organization, economics, staff, premises. 
equipment, stores, stock, accounting, 
advertising and daily routine. Its value to 
the ambitious newcomer in the field needs 
no emphasis, but every established contrac- 
tor would also do well to read and re-read it. 


Published for Electrical Review 


10s. 6d. net. By post 71s. 2d. 


From booksellers or from Publishing Dept. : 
Dorset House, Stamford Street, London, S.E.\ 
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SWITCH SPECIALISTS 


Both the “C” and “R” Series can be operated 
by the lock unit illustrated. 


The lock barrel can accommodate panels up to 
$" thick, and the key can be made to withdraw 
or not in a number of positions. 


This method of control is of great value to plant 
engineers and manufacturers of equipment requiring 
operation by limited personnel. 


Special Locks providing even greater secrecy can be 
supplied, as used by Atomic Energy Establishments. 


Supplement II5 


Phone: WOKING 4733 


KEY OPERATED 


SWITCHES 


AGENTS WANTED IN CERTAIN OVERSEAS TERRITORIES 


CRATER PRODUCTS LTD « WOKING ~ SURREY 


FOR (10st CONTROL 
OF SPACE HEATING 


This new Thermostat gives 
the closest possible control 
of space heating. Embodying 
a patented load compensating 
device, it is easily installed 
without removing cover and 
is suitable for wall or conduit 
box mounting. 


Full details and prices on request 


MODEL PF 
CONTROLLERS 


THE THERMOSTATIC CONTROLS (CO. 


AVENUE RD., HAMPTON, MIDDX. 


Multigrip’ 


LAMP WITH 
ADJUSTABLE GRIP 


MOVE CLIP TO 
EXTEND GRIP 


EARTHING 
TERMINAL 


SWITCH 


SWIVELS AND 
TILTS IN ANY 
DIRECTION 


RETAIL 
PRICE 


ROBUST CONSTRUCTION. FOR HEAVY DUTY 
Write for illustrated leaflets to: 


STADIUM LTD.,30-36 QUEENSWAY, PONDERS END, ENFIELD, MDX 
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Aberdare Cables Ltd. ..........0....... 85 
Aero Research LAd. 87 
Airedale Electrical & Mfg. Co. Ltd. 21 
WWE OO. TAG... 66 
Arcolectric Switches Ltd. .. 19 
Ashley Accessories Ltd. 39 
Atlas Lighting Ltd. 58 
Backer Electric Co. Ltd. ............... 82 


Barns, W., & Son (Holloway) Ltd. 97 
Belling & Co, Ltd. 


Belling & Lee Ltd. ... 95 
Bill Switchgear Ltd. ..... 3 
Birch, H. A., & Co. Ltd. .. 74 


Blickvac Engineering Ltd. ... 118 
Bound Brook re arings Ltd. 14 
British insulated Callender’s Cables 
81 
British Switchgear Corporation Ltd. 116 
British Thomson-Houston Co. Ltd. 5 
Brook Motors Ltd. .... - 63 
Broxlea Products Ltd. 118 


Bryce Electric yogi Co. Ltd. 27 
Bulgin, A. F., Lt 

Bulpitt & Hig Ltd. 
Burdette, A., & Co. 
Burn, Geo., Ltd. 


C and R Fiashers Ltd. 
Carter & Co. (Nelson) Ltd. 
Chamberlain & Hookham Ltd. 
Churchouse, C. M., Ltd. 
Clarke, H., & Co. (Manchester) 1 Ltd. 56 
Cohen, George, Sons & Co. Ltd. .. 6 
Cox-Walkers Ltd. 
Crater Products Ltd. . 


Cressall Mfg. Co. Ltd. 76 
Crofts (Engineers) 80 
Crompton Parkinson Ltd. 93 
Cuxson, Gerrard & Co. Ltd. ......... 20 
Daly (Condensers) Ltd, . 52 
De La Rue & Co. Ltd. ... 61 
Dorman & Smith Ltd. .... 8 
Dzus Fastener Europe Ltd. .......... 44 
Electric Depot Ltd. 20 
Electric Elements Co. . 98 
Miectrix Tid. .......... 74 
Ellison, Geo., Ltd, 65 
Engineering, Marine, Welding & 
Nuclear Energy Exhibition ...... 

English Electric er Ltd. & 79 
Everett Edge & Co; 70 


Fischer Bearings Co. Ltd. ....... Cover 3 
Fitter & Poulton Ltd. ....... os wee 
Fry’s Metal Foundries Ltd. ......... 
Gaskell 4 TAG. 118 
General Co. Ltd. 
Genristo Lid. ............... 44 
Gent & Co. Ltd. 22 
Gilby-Brunton Ltd. . 98 
Godwin, H. J., LAd. ........... 33 
Greenwood’s & Airvac Ventila 

Grey & Marten Ltd. ........0ccecc. 100 
H.V.E. (Electric) Ltd. ................ 66 
Hackbridge & Hewittic Electric Co. 

Ltd. 11 

° 1 
Telegre 

Hirst Electronic Ltd. 

Hoffmann Mfg. Co. Ltd. 109 
Honeywell-Brown Ltd. ........ 48 
Howells (Electric Motors) Ltd 68 
J. 3B... & Go. 100 
Imperial Chemical Industries Ltd... 7 
Mig. Oo. TAH... 78 
Johnson, Matthey & Co. Ltd. ...... 24 
Kenwood Mfg. Co. Ltd. 76 
Laurence, Scott & Electromotors 

Lindsay & Williams Ltd. ............ 
Litholite Insulators & St. Albans 

Mouldings 
Logan, W., & Co. Ltd. 
erry Electric Wire Co. & Smiths 

5 
‘ae Moor Alloy Steelworks Ltd. 83 
M.T.E. Control Gear Ltd. ............ 18 
Maclaren, R., & Co. Ltd. 97 
Martindale Electric Ltd. 38 
Metropolitan-Vickers Electrical Co. 

Metway Electrical Industries Ltd. 29 & 47 
Monmer Foundry Ltd. ................. 60 
Morgan Crucible Co. Ltd. ............ 10 
Nalder Bros. & Thompson Ltd. .... 99 
Neo Electrical Industries Ltd. ....... 118 
Nettle Accessories Ltd. ............... 8 


Newton Bros. (Derby) ge ere 82 | 
Northern Aluminium Co, Ltd. ...... 32 | 
Ormond Engineering Co, Ltd. 26 
Oscard, James, & Co. ......... 29 
Ottermill Switchgear ‘Ltd. 71 
P. & B. Engineering Co. Ltd. ........ 42 
Painter Cover 2 
Partridge Jones & John — Ltd. 40 
Partridge, Wilson & Co. Ltd. ....... 59 
Parvalux Ltd, 66 
Permali Ltd. 13 
Pirelli-General C2 
Portable Furnace & Patents Co. ..... 116 
Power Centre Co. Ltd. 117 
Precision Rubbers Ltd. ............... 16 
Quicksilver Tube Mfg. Co. ............ 20 
Ratcliff, J. F. (Metals) Ltd. 63 
Record Electrical Co. Ltd. ...... 89 
Reed Corrugated Cases Ltd. 35 
Renold Chains Ltd. ........... 33 
Revo Electric Co. Ltd. ...... 77 
— Westgarth (Hartlepool) 
& Co, .... 64 
Robinson, L., & Co. Ltd. 101 
Ross Courtney & Co. Ltd. 23 
Rowlands Electrical Accessorie 63 
Runbaken Electrical Products ...... 64 
Ryman, F., Electrical Ltd. .......... 52 
Salter, Geo., & Co. Ltd. 2 
Sax, Julius, & Co. Ltd. 64 
Simmonds & Stokes (Niphan) Lid. 52 
Simplex 0: 3.& 94 


Smith, Herman, Smithlite 
South Wales Switchgear Ltd. oe 
Southern Instruments Ltd. 60 
Sperryn & Co, Ltd. ......... 30 
Square D Ltd. .... 28 
Stadium Ltd. 15 
Standard Telephones & Cables Ltd. 31 
Stockfield Mfg, Co. Ltd. 55 
Taylor, S., & Co. Ltd. ......:. 4 
Terry, Herbert, & Pe Ltd. 96 
Thermostatic Controls Co, ............ 115 
Thompson Bros. (Engineers) Ltd. ... 53 
Transformer & Electrical Co. Ltd. ... 76 
Transformers & Rectifiers Ltd, ...... 47 
Trumeter Co. Lid. .............. 
Tudor Accumulator Co. Ltd. 73 
Tungstone Products Ltd, .. 64 
Turnock, Geod., LAG. 52 
Universal Electrical Co, ............0 118 
Vincent Switchgear Mfg, Co. Ltd... 60 
Volex Electrical Products Ltd, .... 41 
Wades (Halifax) Ltd. ....... 26 
Walters, Austin, & Son Ltd. . 60 
Wandleside Cabie Works Ltd. 116 
Wellings, Male & Co. Ltd. 66 
Western Diecasting Ltd. ............. 34 
Westinghouse Brake & Signal Co. 

Westminster Engineering Co. Ltd... 20 
Whitehouse Industries Ltd. 91 
** Wireless World ............. 
Wolf Electric Tools Ltd. . 59 
Wootton & Co. Ltd. ........... 55 


ADVERTISEMENT COPY 
AND BLOCKS 


for printing in black and white should reach us 16 days preced- 
ing date of issue addressed to The Advertisement Department 
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When pouring 


Regd. Design 
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the mouth cover 


STAYS 
UP! 


‘Phone 64887 
PORTABLE FURNACE 


& PATENTS CO. | 
CARRINGTON, NOTTINGHAM, ENGLAND | 


NOT — - just cable — BUT 


Light weight type: 


In three sizes to take 


ELECTRICAL 
CONNECTORS 


TEE, STRAIGHT 
AND TERMINAL 
TYPES FOR ALL 
CONDUCTORS 


from 7/64” to 1/2" diameter conductors. 
Lighter weight types also available. 


BRITISH SWITCHGEAR CORPORATION Ltd. 
MAKERS OF H.T. SWITCHGEAR 


Morden Factory Estate, London, $.W.19 
Lib. 2273-5 


CABLE Quality 


Telephone: BATtersea 2273 (5 lines) 


Taped and Braided ; 


WANDLESIDE CABLE WORKS LTD. 


London * 
London Office: 21 Fitzrey St., W.1 


106 Garratt Lane 


Telegrams: 


Tough Rubber ; 


"Wandleside, London” 


Wandsworth 


Lead Covered and Flexibles 


S.W.18 


LANgham 8317 
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INDUSTRIAL ELECTRICAL DISTRIBUTION SYSTEMS 


CABLE TRUNKING BUSBAR SYSTEMS BUSBAR CHAMBERS SWITCHBOARDS SWITCH AND FUSEGEAR 


JUNCTION AND LINK BOXES SEALING CHAMBERS AND GLANDS COMPLETE DISTRIBUTION SYSTEMS 


BUSBAR SYSTEMS 


100 to 2000-amps capacity. A 
design for all requirements with 
fixed or plug-in type fuse units. 
Also for rising mains 


Section with Covers removed showing 
isolators either side of feeder cable. 


CABLE 
BOXES 


Plug-in type 
fuse unit 


THE 
CABLE-TAP SYSTEM 


has been developed to give the facilities 
of a Busbar System for feeding rows of 
smal] pcwer machines where the total 
load does not exceed 100-amps. per 
phase. The trunking can be made 
self-supporting up to 20 ft. centres. 


CABLE 
TRUNKING 


A type and fitting for every 
purpose. 


TYPICAL UNIT TYPE 
FACTORY SWITCHBOARD 


Write for descriptive literature 


A few typical examples of our products 


Most 
SIZ 
urfa es of 


Cashin Pattern 


+ 
available Ex 


THE POWER CENTRE CO. LTB. Hove 


Head Office and Works: LLOYD ST., WEDNESBURY, STAFFS = 125/130 Strand, W.C.2 


‘Phone: Wednesbury 0507 (P.B. Ex) a ‘Grams: ““Powcent, Wednesbury” Telephone : 
Company Temple Bar 1743 
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BLICKVAC 
HIGH PRESSURE & VACUUM 
IMPREGNATORS 


LICKVAC Impregnators are used by 
Marconi, Pye, S. Smith & Sons, N.C.B., 
M.O.S. and many other well-known organisa- 
tions. A full range of standard models is 


available — capacities 4in. by 9in. to 3ft. by 
3 ft. — suitable for Varnish, Wax, Potting 
Resins, etc. Plants can be designed for special 


requirements. Blickvac Impregnators are 


designed to give simplicity in control, outstand- 


ing performance and ease in cleaning. A second 


autoclave can be added at low cost when 


needed. 


BLICKVAC products include :- Epoxy Resin 
Vacuum Mixing and Casting Plants, Electric 


Ovens, Vacuum Ovens, Mixing Vessels, Dipping 
Tanks, etc. 


BLICKVAC ENGINEERING LTD., Bede Trading Estate, Jarrow, Co. Durham 
Telephone: Jarrow 897155 


LONDON OFFICE: 96/100 Aldersgate St., E.C.1 
Telephone: MONarch 6256 


BROXLEA 
PRODUCTS 
LIMITED 


Park Lane, Broxbourne, Herts. Phone: Hoddesdon 3091/2 


POTENTIAL INDICATORS 


FOR VOLTAGES UP TO 33 kV 


Designed for vertical 


\V SAFETY factor i i isolation 
in Industry COUNERIES 
dem d impl List No. 
Specia | ists in and 
CABLE FORMING NEO ELECTRICAL INDUSTRIES LTD. 
to the Electronic and Communications Industries MANCHESTER 4 


PORCELAINS 


for the Electrical and 
Allied Trades 


HOUSE SERVICE 
METERS 


Credit Pattern 
and Prepayment Type 
200-240 v. A.C. S/Ph 50 c. (& D.C.) 
AVAILABLE FROM STOCK 
POLYPHASE 400-440 v. 3-Wire Type 

Ex Stock 


UNIVERSAL ELECTRICAL CO. 


217-221 City Road, London, E.C.1 


GASKELL & GROCOTT LTD. 
Whitehall Works, Porthill, Staffs 
Telephone: Stoke-on-Trent 84611-3 meee 


Published by ELECTRICAL REVIEW PUBLICATIONS LTD., at Dorset House, Stamford Street, London, S.E.1 
and printed in Great Britain at THE CHAPEL R IVER PRESS, Andover, Hants. 
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from |-5 mm. o.d. 


to 10 mm. o.d. Some are made 
with open cups which allow 
clearance for spindle extensions, 


range in size 
The bearings illustrated 
are actual size. 


Z 


ranging from 0-25 to 2 mm. 
Full particulars and sizes are 
available on application. 
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Metrovick Control Boards 
AT SAN ESTEBAN 


argest Power Station Spain 


The switchgear for the San Esteban hydro-electric power station is supplied by 
Metropolitan-Vickers. This station is the largest in a group of nineteen to be 
built for the Salto de Sil, S.A. and Metropolitan-Vickers have supplied all four 
generators, in addition to all the transformers and switchgear. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD - MANCHESTER, 17 


An A.E.I. Company 


EADING SWITCHGEAR PROGRESS 


t/a 701 


; 
= 
= 
= 
= 
& 
ERRANTI | 
| 


